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fUJLJCLrt 



it>J^ lili U^jLl c-^ Uxp (iljJlj J%p! c^T J**** *">UL c-iT Ujlp 
.>£ Ji *U-J1 oSf :L^I c^Jl& f^J J' £J>' c?^-' ^ lia ?iiB J 1Jl * 

^ ,iiib y> «Siij («JaJl dib ^Vl J«?- 4JI jVs i-Jt* ^WL, (-«si 
jl U~- lt5 i„li *IH ^ U,U jlT lf X' J 111 o* gii ^ *W^I <->U^ 

oOa j*i-J .Ai (J^^J 'j»"' 'je*-^" S-^ 2 ^ •^ ^ •**■** "-^ .J' *4*»- j-~-^ 
^5«^ OylS J5U ^ jt ?Uj 4JI jl^ cU jl£, ^ *sU uiijSJ d1 j~-i=il iLJ_* 

f^ oN s^u-i j^uu ^ji iju cgoUi ul^j tk »inr r vi jir bu ?jjU 

.S/jji. Ij-^iJ liHa y» dUi 0V9 iJLgj! ^WVt cJlT Ja jU^L 
ISl^l o« oUWi (C-A& Jp jJUJl ijjLir c~^> (LfW LJUs c^~^l L._lp 

tiiAJi **• ,U-a>- (jjS3l j^l jp ^Ji^Jl *3 o«j Ojljil Oyly U Ijl <Ut o_Liipl 
IJA JiJ -Up *ij <^JJl U» .aJIj' ls?^^- 3& o* V"U ^ k? ''^ ^ iiL- ' ^ 

0*-j U 1% ?^V cSjl^ iib* J*j ?LjU ^ tf Jjl Uj IgljJI ^j^iJl Jajaki 

.«*JB y> «U»| j~-i^ ^y. jl sjll ^jj Jaj ?^1 ^1 ^ ^j^i\ li* 

4^jJl 4fcJa (DjSOl Jvsl OUj^s^. ^ d-?Jl CjIJj ciJUl Oljl.JI ^ 

^ IjSU- SJjOP jj^ vUlT Uiai* Jl jjl^l ^j^j OJL>-jS 4^j-«Jl jruly Jlp-jJ 

tS'jJ j^-i Jp oLU-l {JJL U _ L* _ jJUJi JlT tdAJi ^- .(ji-UJ 4«jlj iija^ 
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^bj^lj 4JI /^bT ol& .^ 4^U L<jl j\ ;l$j ^~ V r Nl A^ yi CJlT 
y» /aAJI Jip/ ^bfj .ob-^Jjwb'yi 0y fl-L^J! 11^ dL~£ Jjf aJjU^. /iiJuLl 

aL^T vj-^Jl L^lj— &! w^i JT 4j>Jj cJjlsU yjjl 4j>j :v-L-Vl 

U^jJl ^)\)) J £?j\A C yu^ J^Pj tfttf i N ^ Oj&l LSJ cJuT ^^ 

U JJl$Jl ^U! fLWl IJl* JT J! lJUsj .J^idlj v-^-l AjJaJ ^ oljjkfj 
:ji>^ilj jUSCi j»Uxa^I II* iijl JiJ .jjJJIj jjUJI oy 4r~^ jJ-1 lJu^jj 
oli LUalilj jJi-| ^^jL, J_^ (Ji-jja^1j 4jLv*>\iJlj «.LJjJl ^ JjIju jIj^ JjNl 

«jUaJl (J ^aj j^Pj iaJ^i AjLJij ^y^ jS^> f^ jLj -ts 5 ^' A£~£^\j .Aj aLaII 
.A^Lwl frbj^iJI A^ LS**" 4 '•""'^ AJL^P iLyS> *-& Aji 

Ai^aJL Ulf j»jxU J»j»^. il^lT ^1 .ajIjJI j^ J&y £^j\ j! ijl ^j| 
0j£3l p_ji ^ UopL-jj tSjJiJI iifL» Aijs. U*JI jl Ai^lj .J UJI ^yi ^ Aj^UaJI 
^j^ 1 A ^ ^J li j^ p-^ 1 oU-bf 01 fnjJh ^>j\ JiJ ,aJ ^^ ^oJl Ji*il 

Ul-Uj l^alis (_il>- ^Jl ( _ s ^aX 4~<d*Jl iiJaJl A^oU- 01 .-b-br- fJi7 '}js-\ Oj-i 

JTj tJuajf lJL^I j£i .Ukjf i.jLAl lJjju N ^xJl aaIjJI UJ iiUj .o^V 1 

.IgJjJ JJ A^^Jp 4PU^- I^j^ S^J^U JjJ oUUx^I jb^-V 4jji]a^ SJy-b>- Aj^ 

OjSi ^ytf UL>.?j . v-jJlU oL^Jl^^l L"b S L-UJI ^ N t JUJI j-JaJl ^ii 

jjy. Jj«j Oy OL^iJ Ojij^j»» jLJp JjJj t^^l bL^lj .A^lUj i^y^» oLiLJl 

^ o^U-l «Ia ^53 t^pjJL S.UUJI ^ji iLU OLwv-t ^«j .1^2^ j ^ aL^ 3yj 

.l^JI Oj^JI jtsS ASyy ASjv> eb£l Iji^L _ Uj^P _ JuJl ^ .Olil^l Sj^j. 

jr ^^ oi - i^ii o^ ^ - jjuji APija^i of jlwpi oi ijt - L*b _ ^i 

OLc^b sJlk" Ob/Vl jja*^ .Sji JSC j^pjJI IIa jjj^ ^LJ*)! ^p ^ .^ 

Ji^i ^ ^.ydi J->u ^ ^ ^Ji ;u^u sijULi oi^i ^^ jiSii ^ 
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1^1 ^^ *W- tf J ^ "^it ^1 tlJu! OJ^ V L^Jl ^J 01 ^k^-t V ^ & 
j*. J& .olijSfl £^ ^ gUrf 4*^1 ^Iji 01 ^l>Ml Ji Ja-t ^1 .^ 
lL~>- j^ - 9 lUi~-l U*JI 01 Uw»lj JIjjU ^ ti*~kU ^jU b'lj^l s.^11 -U~~> oi 
4jL^j dibeli SjrJiJI ilSCtil 01 Juj .^ybj-iJI 0_^l ji s.^ JT j—ij 01 - IaAI 
LJb b$J 0U cAxjr-li 4~«1*JI bJl^^^iJ cJtS' L^«i ,i*Jli JSjjU 4j__ r ~~iJI aI^LJI 
«.bj^l J*>1>- j» j*lj]aJl cS-^i js~*> lM' J^~- <_^** -l-6-^-l- 5 Vy *il-^ oUil^il 
t J/i I j»Ui! j J^> .bJl ^JiL" Lii* i^j; ^1 s-bj^l (jylji i»w bLw ^^ 
t^Ul jkll J-k ^p JL-J 01 bu£c .uj3Ija!I «Ia ^"b" ^1 ^ Jl~o 01 itjll £pk-o 
t,Ja*i AjI jJip ls*i J«i 01 blp *>M (»1 *>b»-lp Uj~i .i(Jl*5l \»£\M "UU ^^ Jj" 
_y>-T ^l_J j»1 tOyljiJl (_y 4Pj^>«^ j»t ijkil j*l fdll y> «-(^l i^i Obfl itlj-- 
JojJ^S JUJI c£-i* JlU bjb j^J i_>^ SJLjJl ik^/l 01» J^bj .jj^jii 
2jU-^J ibli ^ ^* bas- ii^jjl J_f>-_^l iilv-1 01 II» ,j*i J^i .«jIp <-^>i ^ 

L^kw 01 jc* i— '1^1 IJl» ^ Jj^aiJl JJjl-^- i«jl» ~jL/2j Jj«j <s_jj\ 01 (_5*;~!J 

.ikJ 

- i]jj| (<^J c^Lij ojL-l jp -j; M ik-Nl «1* 01 - ajIjJI ^ _ c~~~>- 
. ft(/ i JT £tf J! ytJl J-^ 01 Jbil ^ 01 c5>iJI cpUxpI ^^ dUi 01 0^1 
Jl jJ'^ba*]! d-^J! 2*b 01 UT .«0j^3l SjLgJ JUp j—)) UJb ^Ua 01 Uib j-Ljj 
LjpjL ^Slc N r-bs^l 5L^L- OIa^j ^j^^i .AJjUib I^jJl^- 1^.1 jJ_j jj^J-I ^sk\ 

.oLs^b^Jl ^j» 

4JI /^bS' O^iJ 01 Ji*i .Uayl *I*ii Oyj^ jLUl ^ JL.Jl»JI jjJu 
\y\f (jyjAli S-UUl ^"^j ^ ^Ji^ 1 ^ ^jiLisT) (^J CU^fti l/AijjJ~\ frbj^lj 

O^ 4 0>yU-l jj!» (jIp J&UJ-l -_jJb^L. oVU-I ^^ j> Olj .baJi; b j 0j~-jlc 

fjj ^ jjJJI (i-^JJ lh-«^l ^y ("bl «~- *^»J jt-Wl bclfj tb.bc ^1^2^ *^jL^ 
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r^j r^- J cH~ "^j 2 -^ 2 ^- 4 ^j**- ^-v. ^l*^ 1 j 2 * oi m- is .j^S/i 

Jiaiil Jl W 3JUJ S_^ j»Uil _ SjIp _ ^Jcl-o !l$i .fl^jNl j» 5JU- J 
*U*Jl pjJ^Uj ^ Oj-uJ! aj^j ^ o'Ljj^I jAljJaJl jJIp ^Lilj 4 ^b ^ ^jjl 

• t^l V-Ij ^ S--*"* f? \y\ 
I «A* lJlU- U ^jw c4*^jJI 5 U- 1 <uJL>- ?4i~- t_il>- «U s-^Jii 3j>-jj jA*\i- jy^>. 

A^A J^J ^^^o Ll-^l o>rU^I o^-^ 1,1 J»Lv«jl J -v£ LjT LT .^js-jJI 

'y^ 1 t--^"^ ^-^ J 1 ^ J -^' '^J '^jA? LgJU^-j L^iUi- c^lj Obi! 

j-Tl j^i «.^ ijL* 01 IS iJJUJ «Ia «Lf iJbj- Oj^Ip ^lil _ U». _ ^UUI j! 

•u^J^J sL ~*J <£X> ^J- 5 '^ p-£^ jU^Ml *-Jjl :>U^-Ml ajI tftUi*lS «Uf 

ajjAl! jp J d/jJ^i M jjD! *U1*JI ^y 4*14-1 fl iA J! ^1 ;j| 
t^p J*>U j^i .I4J 5j> N SJjU ja Oj^Jl 01 0j_^o t-^i cJjJl J Cjt-f^J 
Sjl^T l_^ ^o Oi Jlj-iJl Oj&l jl SJjlp, Sj^ JLiipl 01 Jl c~Ujh ^^UJI 
jj^s ^ (_5*~j *Jl J j-^j US' .Jali cJ^ «i^^»*^ L^JjJ ^«-ki^l V i\dj>- SIajU 
j-^pMI (j_^uJ.i dJJi L5 *-~ j jl 5. J.! jjj OU .U^p ^iSi _^~iJl y ^jxw *SLa 
ol tftyl Jl cUy d-J cdUi y X^ ! -^^ J^J «-«ij*" ^ ^* «' djl » 
^JU J, LjJ ^ V, ^^p u- ^J . 4*~HJj ^JUIL-^pIJI iSlj^l ^f . JiJl 
jU Lgi^f ^ ^il 5.UJS ^ UI J^ Ml ^j .^IJl ^j|^ ^ UU" ^U 

V-L.I Aijaj *LiMl Jajai^. J^Ij jji^y _ yJl ^ _ bJl Oiipf ^1 .Oj53i 

.w 

ur^^ 1 ^_r^ (j^ 1 ^ '«-^ t/bUspl i^Lw-l ^Ji; JjU-L ^b$3l II» Jj 

iUU jl^il Jl jsU U>siv tjJjJl j»j^J J^p «o^ oljjja; ^U-ij i^iLdl Ji^i .UI 
O^S; 01 ^l^Jl II* ^ ^Ull ^ cdJUi p .^IJI a^j t jbLlj uJUI J^ s^j 
J^l ^ ^iTl U^^ Lw 0^. 01 Jj t^aJlj jJUJl J^Ijj ^p LL^ij Uy. 
J ViJl ^J'j^-I C~*l vHJJJj t,.!^! i.lp Jl s->b&l 4^-ji JUILj ,^li 
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iU~»^- -j»ftU— I jTil jl JL^I jaj tOjj-T ^Ul Ijuk j>*i ^j ^J^l— -i-SJ 

^j Tyne ^l" ^ J—^js' li^W ^ »>$-^ Jj^J ^^1 »_/» s-1^1 
y> JT w Lp.^i c~oW j^ iJlj IjISjI UzjI o-ll" ^1 Li" .Adelaide Jj^jjI 
t jjjjA J-aoj '(_r^i ^jj^J 'J4P s-^*j 'j" j^j 'jjv 0_^>-j 'OjjIj 0j>- 

j^ j£j iiLil _ jjj o~S"j u~l^ f^'> ^ ^ j>ii LS" ,3yf ^^1 ol^U^. 

.k_^b>JI IJl* Js^jair^ j.ljsr-1 L y2Ju [J* <U-*2jL>j !jb{- <U-i oULUj _ j^AjS'i (J^ 

v» iAjJl p y^y> 4juiL> j^»i .5jj«JJl ota^iil Jj1~~" (Ji j*il 0l J} I 'Ij^>-1 

j! ^Ju aJL ^yji ^1 j*j V llgi .«yi . He)) ^«^-JaJl ^Jukxv-L abdi JlJL&JI 
fljL-J^/l)) LJS' j»!jjkx^b y« j I kiiiJtS'j . ifl«-»o (<«** l5^ ( ui^i5' 4JJI Sj>jb ^?- 
^Ta -Upj .jj^ (j^l^-il ^i (j-Jj cJiUJl OL-jNl p_^j jjl ^V j^»-^ 1 ! — — w-^SJl ^y 
Y < (j"M < JliLl J^ (^jUi njyi\ rij£ C~*Ji^~-l Aas S^^i-^ j\ ijS alOpI 
.\>l\ Y « ^j^j Y • ^^ib' ^1 'i • U^j dyws 0jj-i>P L*jb -^lj ^^ 
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jl Jji UT .^jiB Jle t£j^<J (OjJl J* lS/^J iV^i ^ J* ^ 
^■Li^ l^Jj^J ^Vl Lg-^uo ^^^i U-^j cAjLLuJI ^/2*! J.ji> fjoi— ' bil j«~iJ US' 

_ <^ij>r iu» ajU-~*^j jjjiJl ^J JJi . jiliU-1 jjiwLj LgjV jl i.t£j>-\ ^\J&x* £* 
t j^ Jii) .JiauJ) hS& u ~*\ J**? i^jj "*~*4* aJjU^ Jjt _ *£Ji!l jUjJl J 
JlpljS £_Uj (Jj^ j& hj^i ^ae- i-kS'l;^» ipLsfli J~~- ^U*J^ Jij^V **~-*^' 

,oU4jJ1 ***3- (i — *• t- jI~»oj l^>j ijJSUJl «.L-jJlj JWJ' A? 4 -^ WMi ^W^ 



^ ^ 
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il^\ iyrji\ LUkS 44-W J! y^\ ^ Uj^*j .(Ui> Ljjli lLAii\ J j) jij>y\ 
%* jJr ^-kil f UaJj 4^j C^JUJI y» i^SJI Ol£.j tOjSOl ^j jv.tr tSu» 
j^ Jj^a^ Ij^-J j^^iJl tLJjJlj .Lak^ Ji** ^ Jslispi J>\ fr li£jVl Ji\ Lji 

^ LUwJI ol* Ji* ip-lji o^jl^l j>. Cj^^j J^ ^jjl* iJL» viJJi £• .diii 

J* ?Ul/l Ol ^fljai. JOsj- ^Jas-i C*-** tff Ji» .^^Up ^j^ r J~U J*>U 

u^J 'LH^ 1 dr 4 ^y ^ 4il ^ sL| dA ^ lr- ^ b ^-^ *->>•* VisT j»l ? L5r U*Jlj 
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ifijoUtl Sj^tall 

jj^jl ^jjijp frLjjj jLo^r OljUajLl a-*=^ ^J^s-Jkl*! (j^2*Jt a~*j*- J">^ 
4*-L ijljjj v^*^ *)_jU*£ C~"l» jjJl jj» i«i SajJ-l LaIjJI ojUkJ-lj c^bj-iJl 
iW JaJL. ^-kJl jl^t jp .jii&l J ^JuJI i*>Jl ^ 01 .«j LilCj j^&l 
^LJUjl ^j^i .ij-JjJl JL*pNI IvJIp b_j^ji> *Japt .y- L^ju jl ^Ija^l 01 i^j-J 
«iJi ^Ijii £-si^ 'J^*J pJ*^* ^y J (j^r* ^' ^*^ j_j-Xix> *^— iil 
Ij- «dJJAS' j» \1ad .yL, jl <_^> lil*li .l^Li^J jl *Ji*JI S^tsil jlCt, 
*^ij tJ-iiSsJ jl Jp ijJLiil dJM jl ^ j rW ob'lS3i Js- v^-j^ ^J t^>* 

J$i .jiiJl IJla iJjJu aa^">UJIj *LJUJ1 ^ Juji.1 U 4ijJ-l olji-Jl ,Ji 
i _ r 5U* ! jl i_-j*j (_^_f53 l fUaJ' ,y oLiJ ^1 i^-^J^I ot>^Ji*Jl jl i.*i4 Ju 1/ y»! 

^ y-i-y- v 1 ^ v^* ^-^ ^b" f^ 1 J*j ^r^' J* Vb-** J f 1 ^' ^ 

jJ^j 4Jl IJu IS *S)I ijjjJl « p \y *JU Jl -JjJl Jvjj h~* '4L**jj\ j>J jS 
Jv Jc SjjiJI olJj .ijUJ ^j 44UI w^> j^T ^ i**/ 1 jL-j)/l H\£J 
W*^J Ji '«i/-^ 1 Obj'l^jl J~»~$ J\ O^lj t^jjU C~^lj <-a"£ij£ 
i_5JkA 'i/ jAj j_«J +^j iaJlj 1-vJaP laias^» Ja— j ^ ^J^-* ij"^ -^i r^ ^1 -t^*" 
Jl (^j*' J^-^ LfaL>l c-i *Lil Ji« tiJL* V aJjS' v^^r-^ ^ '(^.A? '^ 

(_5l t^-Lnil jl*i iJLjt~*?l JJ ijij^-jJl i*Ull r-JjH a^-* .iaJws AjLjU^i <Pja>u" 
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.iyrj!)\ l-U J$ *-$-~ajI jJ~i\ »j^u~j L tjL*- hj^>4\ «LJ-I is* c^j^ 4 ^La ^r-5 

jj^^p ^ IJL*i tiJliSl J^iJl ^ c*i*L! LIT 4ii^v» sji j>JiL- y^ 
obj-^p ^>-j jl *-L*!l JV^ '*W*^ ^o^ l£j^ V^j^ oU-L^S' iij-iJl oLJlSol 

(_£j*^> Olij SJL^P AAJ^kj SjcJaJl JuljS (jij-^ f J • Oj>Jl ^» 4-^Lui ^Lw jA ijPlj 

o^ ^U cdiii ^ .uJI JT U« Jj t Lj>" k^ ^ ApI ^ ^Jl LT . r i- 
jl UjU OJi"l -Ia! .a~»«^j a-Pj^>j^ «uLijJaj jjUJl *^i ^jIp 1>0pL~j l y<ij J^J 
Sjl j| . jj>JI fUaJ J^>- Ai~<kP 5-**! (ji (.^ ^Jl j^ij tJ~=r J^-^J J**^ (*-^l 

j» jlja^" jl l-~>*j j^fCil ^ Ajj-iJl oL c l£Jl jlSOj «iljJS i«~i? 1 _^aJ a]jU^. 
Js- iJz^Ji -L^l cS^^a!! Jak^l ^J _ JU-I i^Jaj . j4*JU .i*JL- LJt SJipU 
(jjL^jT «It oij . JUJl _ /V aP a-^j ^JUl U^^sp ^ ^^ _ykiji ^jaJU .LjULiftl 

.^1 <bU ^,-UJl jji ^-dl Jl Jl «_/ oli 

sJoJ^>- oliLi^S"! 4j^ v^ f -^ J^"j -J_H^I (/ ^"j j* ie*^ il~xJl 

IJL* J*>1>- J^J .ljLs-1 Ot^Jj tAjjlp jji *-ALif UjAP <_£Jj>0 4jl LvT <.~**$yJ> jS- 

^£^> . tSjr* l ~*' - c/^ 1 j* 1 ^ 1 ,j ^ -fUiJij v*^^ ^/^1 jLJ.1 ^1^0 ar 

^•yliAlli cipjL <U>^t_^4 »A>-« LSwOJ 'g ■ /*«; A^ L>-ljjLl 4^Jj>e^ <U^Uj J^jIjAj 

^> tjLj-l oLii>- l? Ip jULJI ^1 L^AJ ^ 'y L UIpj caajI a!»L~^j a^j>^^> 

JjV» Pj£ jjj L^~«AJ JsUj jl iilk5lj SiLwL! A^^-Jl JyljAJl eiji 7^»— o tdiii 
^Js- ( j»5kx£ jl _ L&jjJj _ * .y te', ,Jj c^jPjJJ A_f-jJ Oil> Ig-Lj ^ tsAA*» OlU- 

.LjW c^JJl 4JI3 j/3l f l)aJl 

j' j-tfJ jl jJjili JjSj Jli Lil V^i (_/l^^t l«Lji A^j^kil i_3|Jl»^l jjy ^y 
Jjli^ y j_pv^ ji>W j>Uii OljjA* ^y ♦JUU r»LT OWJ (j' t(i5-t ? i' J^i ^jiiJ 

s-LJUJ v-JL; tl^Jill ^-ISCJl jp o?xJl Ji» ^^»1 Ji TOE jp c^>Jl jl .^2^ 
Jii ' ls 1ap S-~^j^ 'i'V Jj^l Jlf IJl* .iii-i jj-i A*xjfj 4j!-U- S^SviJl aJu^j ^Lj^aJI 
^1 isr-U- jjj caJ^j (((_/2^l j^aJI» j-» JUJl ^^ ^x-J jl jij^li J^J 

> t 



L-j^JI UjJaiS OjJi^Jj tUL? AjLJiil »JUb f L»U)i Jajw (j^i^j .A^dl j' ^la^^U.! 

k_Jlk« ^53 .<Up jU^pVI ^-^ c^Dl Ju>-jJI J~Jl IjLsji i*ij*i\ J\ J~~S 
JUJl 9- y ^Js- ijJi\ Ja*i }y*-j JiVl Lj lp JsjJu iSj** L*S" - J^-^J o*>U*Jl 
A?rjl ^!Ip J>-IjJI j^ Ifrti 4~aJaAt JLjJI c5>^ 'V^ V-^ Cr 4 -^j** A^ki-J c£-iJl 
JT i^Pji-J (1)1 IJjI «Jai^J ^J b' I oTji U IJLftj c^yaildl Jo- ilj ^1 Ujj^aS 

(jui ijju j ja€s\ jy^\ ^ ij£ yijj i^ ^bt ^ ju»j 

(j-L-Vl jp bxj t J^fSri ^ vJ*JI aajJ! «JUk ^j bf jbtj ^ _^.u J^jUJli dJJJJ 
H*^ J*i>J '^b*j b* bw ^H t^ 1 ^ u^ jt^J 1 J** .ifrjti J^ 

.hc£ L^Jl U^ij ii^J\ c~£ Jl J*r J\ Vi iji^i L^J 



u 
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V^lj W t-Sy^ *j~S" oU1_jj- jJLJ ,i*Tl^l_j JJjcJI .JIp LJj-lX. y> s^y^'l 
^ jjTi j/Jx ytJi j£j t *J v-^u-j V'j 'J»i j' X' U I ^J*^ lA** 3 ' r 51 *^ 
jl J» J^ti LJi .v LjI&j J U) ^Jl ^ Uy UaJ ilU L; J .,_~>J ^ Jl 
v sjss- Uji j< »i- Jl ^cUj .LjUUJ LSij vt-J? ,_JL.I ^pJ^J jl _.! tiU^-l L^J 
. JLjj-usJI jy>Jl SJL ^ b—iil j*£ LJls t jlJaJI JU!l 

Usi *J ^^j +J^j tLK' U/Ui-I^ ^iJI jlT ,tJ1 fl^M *£ 'y _jl tJj^aiJ! 5j_jj Ji* 

i^UjjlS! tilliJi :»n>%* oIpjJ»^» ^ iij*il j^— ij j*V i^-U- ilLA Jl ^>-jJJ l^^iS" 
i^r^ Lj^ il^Jb- Ji * ij ~J\ »JLcJl IJl» .^Jl ( _ r J»JI J^j (L*- J^i-I t«,L»_S3l 
">l* Lw»LLJI UI . jU^Jlj tJL^yiJI tp-Vsa-^fl t<ii^*Al.l i*>j>*& l«5~JUSl iij Jal 1 » 
*J^»L»_j 4i«jU» <uj J*> j^^jf 4-JIUj ,,-UJl jl jA La *LjJI ^^?i .La L^" j15j 

LpLsj *jj U "Ui ,4jlj> j^»*j i_j^p f_^U ja *j jr iJl «^Tbil fH^ Ji 

.(^JlJI -^Ij-^V Ji "^"J-J i_s^' O 'i' I -U- L j£\ Jji~J Ljl j*-iJj tSiJjijwl) oNlJbrv 
tl^iJl p UdJl A^Ll ^ 4JL^»I <J Jj i*H\ y> {Ja*J> ^r-J - LU* _ j-^a^li siX'i ^* 

i^ljjjl uji 'j* i^p J-*^« r UjJI U-pj .j«SviJ l Ijiij ^^T oLiJ Jl oL^il ^j 
^-ibr t-Lj jA LJL» 15 l^j] i^ i Li .aJ ■S^~ J i_S-*Jl lV^J^' JUil ^-*Ja J^J 

^ 1 
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.i-jiill oUijJ-l j* jL^Vlj caJ^UI fL^-Vl s~^ t> 'Vj*- 11 «Li- 1 <->j> 
^Vl A^ijyj cLuloI ii*>L-l Jj^ jp bJj>^ Oj>-y iSjt-^ j>J>i\ ** r J\j*- J&*-? 

^ 5-Ui_ 4ijj>}\ b^l^. *^ ^J 01 JIS JailS' JJjJUp d^j—UJls 
^ jlS" tPriori JL» ^«^ ^ ^Liil ^^v jl .Ai»l Ji3 -V~^ (J^' ^7^ 
j^SLv- diii a* tj^-^l ^a^'.U ^^iL ^jjj-^ 5 iy^- ^-~~^ <***^ °^-* ^ dAJ-ij 

,jrf*/»l JiJ .^Juli} 2L-AIA j^>o (^jjl iUj^l (jJ^I (f"'^ f"^ J* "-^ LS^ 

jl _ Uj^p . 4jL**>U!Ij fU»Ull tjj-i^n t Jati- 1 s.j~J ^SJ ,L»« aJy ii^til «i-a jl 
JUJI oUi^*>U J! jJ£ jl S^l ^» ^ is-L-l yJLJV 1 v^ 1 s- 3 !**- X' 

^y» jl Jiii (ill sLiVl cLi^iJ i J^jij 4^>yuil j^-ftUil jl J-^l J^J . l J\jjJi\ 
4J*>L4aJIj t^-JLJl iilj^lf - <u1p ^A U ^ ^ Jj^j" jl L^Lki Jl c_^vaJl 

.UsJwjl ^ \jo? j~*p e£yw ^ Uljj 4^>j1\ s-LiVl dit" ^ - ^j-i-Jl 

Ijjf- Aiii>«^ ^j^ Sli»j C~£- '**£_£■ oLjIS oLio li| U jJJL! jl «_^i.l ^y» 
XjSJ£ J*lil ^ ll !>Li LTjUj cJlT 1% t*JUI iilj^V 1 j* ^^ ^j 1 -^ 
— .1" ■ - ( ip Sj_^-j^> «LJ-I CJlS iij, t^fcini! JLji-l i-^bS ( j^ , v jj-^" L»Sj 
i_>^~- eJigS' oL'IS' jl ouS' l jwJLi Ia-j jl iJk\ A^k^ /Jil neutron *^- 

Lu-*aLL> -jP t.jiliJij i_3^* aJ%aa\} LjjP U^i* jl /jSvoi.1 v ?«Jl*Jb j^ajj 4iJjJJ 
Ioa J^i .L*>Up Lili ^^J «J*; Lc Ijul U^i. j^SC jJ jjI&I IJla jl 4>-jjJ tljjjif 

^j O^jiJI ji^ jt (,1-br j_^l*Xa t ^>«j jAj ?dXi ^ 4jj~M ifcTL^l jl ( _ ? i«J 

i^l LUS ^ JiUJI jUJ^J ^1 J*lcl jj^ jl Loplk^L jl j>\j»)}\ 
\iJlt ^A»j Ljjj t^iJj oLiJ Ji 4Jl£*JI LjLUjuJ .ojjj-^Jl; i j^J tiJJi /,$0 ?«^~>Jl 
j^SC" SijJtJl i^TLil jl y, JyrUil r Vlj .a^C-J ^JJl ^illl (JUSI a*^ ^ U 
UaJ jl L'lfj-b. *Jkz~j M ^l c JU)I j^ ilj=r^l dXL" ^j ^JsL" i (Jl>- a>^>-L; 
\>yu^ ijy\ji 7tl^u~j jl «-Jaii^J ^j-i-Jl Jy*J! jl t^-Lai 3 Jij .Sj-iL* L^Jj 
U j^j Ja j£i .LjJjLj Jj»-1 ^y. oL^Jl^l «jJ j^u" Ji j-UjJl j M ^L^-Nl 
jLjJ jl tAjjjJl «.Lj-ii! Ji yVl J-^j Ujop LLp 4^iTLil «Jl» p I — Jl *iy jl 



W 
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Ld! Js i^yju> jJ> JiCij» 2JUij c 2JUi LfJl ^ laJU-l ? J lili L~- ip j»j><Jl 

.t_>lixj| iJj* ^9 aU-aJL"! t-3j~- U IJl&j t^ujijdl jjSOl jlj~*' (J^ 
•y l%i ,j*^*J 4jj-M A^i'l^l CJliT iiU : l)NI If^ii rjaj (Sj*^ \r^ cf^ 
j>jJ^^J «.L^i ?Ju«j«J\ y&lli* JLp-1 y> ^UJI jl Jjiil ^-^ J** *-J^-jJ^ p-^ 1 Vi 
jlT ISI U y> JIJ^JI ^^Lj c((Ji*Jl £».<jLjl iiU J»» Lgj ^^aJ «^^Up» id^ 
^^r- ^ ^*>Up JU jl jA'l ^ ^> ,JWU ?Jb- </ Jlj cU^p (JU5I 

OjJi rj^- A-& [e^l aSI^I) v— jIf 5 " (J^V ^^* Jj^! Jt (j^vJJ J-* .2Jaj>tiil V'_^- 
.jlkib 4j*>laP ^ Ojjj-^JL) i_Jlj4-l «Ia Di (^ N lift J>S -hj^ "^S^ 
jl j>J A-kx^J N «.Li.1 *-giJ Ji aS*>Lp ^— lj>- jl j»j>=Jl olJjyjJ Denizens ^1 

jjSj Ji 4j| iJjj^JJ J^S'jJU» jj>J jl jJtUj iJ^^H • \^*-°2\ ^is ^—^ '^-»-f*J 

t£j>-\ jUil iibA jj^s Jij cIJjI L^-p_^J jl tu>_c V cjLiNl ^yi*^ ol^^-i; iiL* 

tl$JI jjf J! jS^jf ij^ij i*Tl^l ji iklclt SJaJ -UI cJ^ ^U£jl lift ^ 
^1 c^jJl JU~> ^g» i^»l>- lOlJJbc» ^Lil ^^j jl oU-l Jjli>- c^J^U .Uj^p 
^ J^-io IgJjJL^t; ^LJI j V 4^>Ij>- IgJl ^ju N dJJi j& .IJ*>Up ^p I*; Ji 

Jl AijJJsl <J\£\ Jb4 JjU jl J^it ^1 t JUT .gjyUI JJbJi ^1p ^UJI 

tjjlij i_ij~- Aj">H»Jlj Ji*il JjJjs- c3Li^CUvl Jj .aJ\ ^jv^il ^^L_J ^J^> ie*ai\ 
<XS\M j* U iUy J^p J^ioii jl Jw^l j^j t^aJI («Jpj j^Jl cJuTb]L 

dlij" jJw2^ j* Ui - LUp o> ^^ p_J Ji^l (JIp jl _ U*>Up JUJl ^o jU 
iSL& i_prj» y» U (J^Svaj" Jai* LjLftil j V tJaii UjUil ^i Liu; jl ^j^S^ N ?4J*>Va«JI 
aJ*>H»JI ^ki-J Ja jl ^^y^Up j^i-^4 ^ ^j—ij" ji- il->eJ jl c_^«j J-ji .\ju~~» 

Ja tdJJi ^y Vjj ?1§j 5^>lil-l gLfJjiiij) ii^LJl «jiJI J"^- y ({l$~Jj j\J*^)) jl 
J /,SLj U^i:l Jji 1^50 .^ajai* j^p JIj<JI j_^s «A— j' JW^ 4 ^)) Jl ,j^>ll J^ 
?yu ^Jl Objl5s5l aJ i^Iil J-w^jJl jLS^ll j* dUi j^ 1 tAjy>Ua 4j.*il4P SJc^lj 
JsLcl Jl y i jiSS"! 5jaJ jjiij Lpj ifJUU .L^wiJ J^ JI A-Jai-J A-P^jJl L^l^L 

.iPjd.1 JJL-i! ^ Ju>l .J^iC^J ^f UU^l i^Tl^l 
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.*U y\ L-g^jj t*-^j <ij^ *^b iLl>- LLa><j hS\&-\ ^y> jlpy iiL& 
JJij (Priy; j,l?;l Uiji ,4iUb ^ik^» Jplji ^^U- l _ s v j^J cjrlss»* s! ls^ Jj^ 

j^ jjl- «ur ^j ji ^ir ^ 4 f.^. jrsj ( (v ir ^i&i» ji. ji/vi ^ 

'juj ^Lu^Nl JlJ^-li .AiJij ((LIS' ^vJ L-iS^I)) Ji* JljSt JjJ Lj~> tW>^5> IgJl 
L>jl ^*j -ijj-i' jl Jljii a-Uj .((Premises oLjJU)) ^Jj oL>L»! . is-j^>j: 

jj£<3 jl t_^>«J rj-^J J^V . JI-^-l uJJUfc J^-l /j* tJ^L^dl ^y> Jjj4 jjj A~j2i-'i 

.(J-iLi ii^~^ 4i^JU O JjJilJ 

yt L* jiT) j ip iSy^ y ^^ ^i Lik^ ^^L^-l JlJur i>*-a jl JJbcj 

OLI ^i ijLfl «uljjk^-l J^£ V IJljS' ^/Ijj.- jl 4^-jjJ {ilya^l OL-Jull i ^J*">* 

J» jy dl ,^-bi-Nl J^Ldl . J lili J^ J* - J,t .%i J^ Ptf i ^1 

Mf^Liib)) 

.^j(p ^X/i _ r 

jU t JLlj .(jjJjS/l j^l ^ ^^ jA \£ j£\ ^jh H ^Jlsll J^iiU 
J>wi ^y Lv>jJLj ^ »-aIjL« jl JjLv^ i4-Ui ILjh }j>i* ^Us y& ^^L^'Vl JjIjcJ 1 

.SJjU j! 2L>aI ^iTl 

oL-Uil J»p ^ j5j jL { jc~ <.l»ij^> jJ- j\ t jL^Vl t-Jp! ^i 4£>-Lv> jj^J 
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jyjl ^J& .a^jlljJI ^y^U ^L-AiJl jLJt Ifolp /*Uj ^Jl (pl*U jl toLgjJj)) 

j»|Ji^Xv-l jlS^b .((Jb-lj ,*Jixw> Ja>- iiL* i^^Ai J^ j^)) L^w» /y c4jA~UiJI 
-Juli} oL^jJj j^ jjS*l OUjI<w L^-i ( _ r ~J Oi A> - ^jlil Oj^plii AjjlaJ jjft Uljo-j 

JS^ij i^^lj o~J jSUl lf\ Nl cl^. S-UiJJ 






L^jJj JslLJ rcjllj a^5 ^-ip *_^U! jyDI i oLsib^Jl jLip jjA*; jj» t Jliil J~~- 
IJigJ Ujlj^> Ua>- V| «-*y jl UiX£ "il *-a^~~» ^"J^" ^^ (j*** 4~~*l-^l (j - - 1 ^*! 
\^JJ>C^\ JiJ .-JjUJ a^^ «Jjli Oli i>JLl*Nl ^ l^AJL^il jl tw2j! ^SO .«»JilwAI 
01 j^l <-Jyu UjL- l^i L5"j ((4-jiU-! Aj^ji!) i«UJl 4__~Jl A^laj ^ Ji^^i} 
jlSvll 0N ;A^i iiijaj LJSC" U 131 .Ailjjl JU> ji ">UJ iilaU- ^-USI 4^,-UA 

( JLJ tgjN ^«jIjII i ^j^ j-JJiiJ 4^-^a JIjjI» tiJUi *^> .oiW-i ija— Ijj i_jJj>^ 

^ Lr J jl y 6 4^2iJl «Ia ^ itjii ^jjJl .k-ij^l *ia»w Oj£ |JL>- SJLjST AjjLL> 
jjSo" jl J>S N Igjl 4>-jjJ Ifljl JU 4>^lj A^r^j^w» l$j| OL$j Jj 4j1 ^^ Vl i^ji-l 

A/iJa^I Ji (_£=!- iy jk^ ^J^^~-l jl ^1 j-i! jl ^y^j tA^Lil j» b«l jiT^I 
jyC jl t ^ N U l%i ji sopliJl J^; ^j^JI jkdl c--^>J .aJ«.L^JU u ^l*Js\ 
j»iljxll ^Ijj-s ^ jl jA l-i* jljj xiljJl .s^^i \ii,»\ U lil ajIj cijJI ji jj^s ^j 
jl ^lal«J A-fljJjiil iUiJ^U :VjJl eU-l ^ L>j^P yTl ^a (( jyC jl)) s^Ci 
.iLaj oVl^ SuperpositionoLL-kj" ^ J^-y 

^ jlya^Ml Ij^j .clyo^^l j^-vj U~»j>- ^Jjki^J i^U^JJ y-l LSo iJLa 

jA \j£- (3jji3 L^y* ^j~-*J^S\ jl ySJ . L^vLvJU ,jilii Al» J(Aj «-~»J(J Aji^P J*A>- 
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j^~ j»jj JT cij-il Ji l _ r **iJt jl Siji»-j ^ j^» tA-jjl^iu-.'Vl L^fl^-t ( it Jb> 
^^Ip le.b Jalww jl <uSyl ^U %Jj L_^- iJ^jl Ujupj .(sb"^>- J*>U- j^ jVi 
U-Lp AJlyL^Vl LkSTuM Jj^Ji^i— o jLJjJU .oiU-l jJm «jil aJLLJI J&J** 

_ «.L^oaJl jOljii .i_Jjbr jl oUs^-*^ /y Jjj>t^ ^Ap ip A-^y> oL^S jj^lsjj 

/ ji Ub^S^I SjHJ t_jjJiil «jjll jjilai .f-yJl IJL* tf ^ . J lili Lw (J^ 
_ jJ^I^Nl sApU J* j V _ UjJti 4^v«— j [j[ .LJb AjLj} r j <.<}J& »J& ^ «jl~>-l 

Jb-( lg,fe->tL J ^1 SjLJbU j^SJ .LJb O b* ^^iJ <_£^i t_Jjliil ajjLl 4^>U- jl AUj 

jl A»J LJb. (Ul^^v' j_^s jl t_-?o ajI c-i i_jjiall >oJk! j^JlIJ \ij>- jl _* 

jp Ja^\ l y2*-£ .As^^L^o jj>J jl Ju 2 Jjj^plii Aj^jijj AjjbiVl A_*J^gJI oL$jJj 
jjaj Aji y Uli jjji'bu j^SO jl *-jai-J V i jjJUJI Ji'j; ^1 Apyjjl oLll JOP 

J-«^l j-* jl -iai* ?y^~j jl bu>j: c^lyLi^l (jjL-I ^^Ip sbJ ,oliU>-} ajI jji 
.L^j j~>u ^1 aJUJI ajkl ^ di—U^J l3j~- jjjlill jl IJjt 

C-Ja^ji U bU .AjIyL^Nl ioi'bsM j^ f^Jk JuLp l3j~- La!I jJo- JuiJ 

^ iJLji iLJb i_jjiall «jjkl j_^U oLI / Jj jl tJjJ^- l5 1p LJb J^-iJ ^^JJi 
^Uip^Ij .JJJi^J.1 ^j OjjJ-l ^ _ / *i~J eJj^- «.LiVl «Jl» jl ^jIp 4jL^> jS^ij 
^^Ip j~^u JSLlj UJb jo^-j ^^kJI jL~»s jl i y>\jsi\ l J^ ^~> Li; lJj~- IgJl 
«Mi* _^i31j B j_yl aJU- jl aJU-I j^Si jas ^Li^l IJL$J j^il y> U jS3 .«j* U 

jl JjJj ^1 s.Jk! ^Ip ( _^ r L; ^ t(J—iJI (jl) A jb" I4JI C-jU J$^ CU^ji Ji 
•S'A jb" Jl B ^1p ^ ^^.AJ c^jj^> J— 1 "^ ^ B Jl j^^, II* 
Ai^p ilLa jjfry V :Jjj^ V B ^53 tA aJ djJu2'lllp jj-^J jl A-ki^J J^liib 
g-jH t»jjj-i2i! j>-\ ^j*a ilb* j_^o jl jX*ll j» J^i .Bj A cv. a-aU^> aj jj^ 
.lj-^5 s.^ ij>-j apLjIj ^jj* ^j ^V^^ ^Jij* O" 

Al^l C— J \J\JcjJ\ UuJI J-^jJl *^J ^1 7xj\zS\ jb jAJ jl jj^r^^» LjI jJ^j 

♦jlji^b) jl ^ ^J\ Jj> t A^b^,Mi gjbli ,Jkil ^j\Ji\ ^ ja i\jJ 
ca>^-U . jL-S 1 ! ^JpI ^ . j» <J\jhJS\ Ambili .«.iyiiw-Vl ^ LS v «(►I-J 1 

.«AJt-iJl LS lp jb^IP^/l Ajl5d|)) frjkl AAvaj (JjJI JUJl ^jOjL^- j^ A^L* Ajj^b^ ^A 
(ijj-i» A;^^ Ji^) *JbJl JL>- OlJi^w j>L«b>- SLJ-I ^-P bv>^?- j-Jai lJj~- 
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N lili Jaja'** *_^v- _brjj ^' ccjj^ Li^i .JUJ1 LgJ OjSL^ ^1 Aijkl J_^~ 

jlyLv-^l »-^>Jcil C— Us«" ^kjzj \jyis^> jlS' Uy .«uip jjfc U ^jP Ip -JLxJ! OjSvj 

j»Ji^u~! Uli LLp j! jJUj (JJS\ jjj JjlT oliJ^f iijj-l AjLJiJI OjjlJ JlaJ 
J^ ajA>- lJUc5"! O-b^. Ujjjo .iij-^jll Ai^kil aJL^^I l*5"U^1 jLJUJl 
0^>a? *j ^j .uiLiiS"i/l dJJ-i ^ U^l~v^> *~^>j lj*JaJ UL>- A*^! ,J| jUjJ! 
U liU \^_Jr LftjLx>-l ^jj-*j A-Jai—J (ji!l oL->^iil diU iSj^ ?*j^ r-Ux~-l j} 

jjfc wL^UiU cAj^JaJI ^jP j^**-^ j' Ai^" J?-ri cOL-^jiJt «JlA c?Jb-| Ua>- Twajl 
Ajtxaj jp Lb«- "<y^>\ ^ AjjiJI i^JaJU .ASst^ OUI jj-Jj OU^j Ua>- jp- 

UIp j! tl-ij>- A-^>lp Aj^^ UI .Aj^ikJb luij Jjjxj jbu^ tOtjL^-^l diij iijJaJl 
Aj^jii ^A tjL">-Vl jp LjjJi» 7Tj\^- -ka* l_3^Jita <ji*^ OUiji fjA? j I tl-^r- 

.aLU a^J oli 

jl A^>-b^v-l a^"U^ J*^>- j^ - LL^p . Lu *y l£j-~^ j^iJl (j*-- 0i| 
OljiS j _ OLp-N) ^IpI ji _ j^Sij <L~Jj a-^Ip oljjkJ 7-liai! UI Xi\Jk^J\ 
IjjfcU- a^La 4JLJL>- ji juiJ J^j O^U-I aJjfc j Jj .U »UJI i ji J 1^1 «j>- ^k>J 
^JuS" ^x! .JLv JiliJ j \y~* -^rji -kii aJI" iU-y jj td^-UI Jap J>-ta 
Uv)l A^-jjJ J£u~« jj^j ^ ^-y jl£i*>U J^i .SOjJ^ ikw-l j-i j^ llgi ^)/l ^"t 
aj^Lp JJju" aI^L- fU r i , )/l Ja ^ ?^xi^> Jap JjjJs jp ^>-^ cJj ,y ((tJui^J)) 
y^'l jlT lili ?jj*JtJl ^ ^-f;- 1 -^" "-^ J^^" ^-^j tj^i*>Ul ^ eL>^> <1jjJ- 
Ji* tLil ^ia^~J (_^l v^JjJl bijil ^ Uj ?eJL^S' «jJi Lio? ^JuS^i tdJJJS' 

?>ji ji uw" jt ^i ^vij ^ij\ ^y\ 
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JMas, plie. 



J^ijJ- N _ Uj^P . OlJ^Vli ,JaJ> 4j1 ^lLI^o JaJy (^^^ J^nJ! j b j^PjJl 
.^Uaib jjJj ^j^l OV J^rio ( __ r ^^Jli .U AJL^aj AjiJy» ^ys Jj clp^is j! L-i 

tfJjLi^ul IJ-^s *l/*" t 1 "^*? cplijjl -j» |H« «?-' jiy^ ™{'j" iji* (t-***^ -^y-^j 

C-JjJ? Igi^ 0_ r «S' «JiUU .4~~jl jP «y^ij U_LC (jjjl yfc OlJ^Sb' J>-IJoll 
C-jIsSI -kjlyJl 7tw2i lw^XAj ,pjj Ji -^Jj^ 1 ' ^ J-^ JbJ^~JI °S>~"J <-j2^->. 
s\J*\ .jl <W~" ey jyj j i b'Jlyj rt-^ 4Jt ^-jjJ l- 1 -^ U JU L™* AJajlya Jjl-b» j 
*L~j>-I ^ jyj jl IJLft ^yju Ja ^fS taiibJI j^jf ^J} (^jJj y*i j>J~\i :4pU 

O-J ,y» eli? J~-*>L- JSLU ^1 OU-S/U .j^il ^-WjJlj JLiljJl Jl 3u_^ail 
jb^aiJl j» U 4ijsi^4 ^y olj^^/l K~Jh tA>w A-s<aJ Ol bu^bki^b jl jjj .Jlil^ 
^y 4-Lftj c^-iL^j UL^u jy^-* J>^JI O' Ja^*& b£i t^yjJl y s -U JM>- 
l^jj-bj t JUU ,y>U*Jl ^UaJI y»Ui» J>.| y* t-jLJI «Ia Jyr-jj ;«4~~Jl -kjlj^l)) 

>(J? J3jjiJI tjj~» ^^* J_yN! ,jJ 
jl Jp\j& j' y* (i-J-bU bgixii ^yj -J^J J^~^ ^r-^^ 4~«jd-l aysi Ja-^jJ 

aJU- jl ^y*» (^ i£y^ ^jJ-U .LLi <_$y-l il>iJb-l JJ ^y UT S.sJj>f iLb-'ifl 
aJL* ^-^1 iJU-l dbb" jfj .4Jb" ^lL ^ «SU- >jJ- J J& U Sj*L J ,JUJI 
jysjl (U^^ 4 j<» OJ^j U JT jl 4><^dl jysa .dJUIji lAfsAj aJU" c/^U- 
^y dJLil^Al jj» jylji jj"j^ r- j») U-U*« .oh 1^1 iJU^ J*>U^ ^ L*i^j LK :i>u 
4 J lili J»^^ (J** tjjiJljiil «Aa a^jj J^-b aij>-j^ if*ii-l cJlS' i^p *jLJI jylll 
^f J&3 U iiiJ- ^ ^Tlj<3l oIpj—j ^Uli tjyc^. ^IkS' LS ^»jJl ^UiJl J^- 
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{ Js- i j .aJUJI oUa^iil ^-*^~ <_s* ^J^y"j L^jJIj^ (^yj-J j^ji jf") l*-i>-j ^-^ 
a!U-U . ( _ r £*Jl iLLl J^*J dliJoj .^1 A^bfl JLp ^Jjj jyly ^y^ ^ tdiJi 

i_Jj^~Lx!lj Llo jl tuSCc SJLyaJl si^Jj .a^jIII oNU-1 *^>- JuJ^J ^yiSsJ AJ^I^i! 

.dUAs' ^m j \4^ j^^jj t jJi~Li j ^j^i-ij 

.l^pj ^^ jlUl ^ aaU^ olJ^-Vl *-^>- jil t Uli L**=~ JUJl jLf lili 
O^U- X~^J ijjiWl i«ji»ll 01 lS ^«j: Cj^U-1 Ji jbj^^. JJ&Jjj ^^ 
jl LJli> Uli? tt^u Ji^ioj Uli iiAljjl aJU- U^ta Sij^-j^ JUJI LJb_~«j .«Jslil 
i^ldlj .AjjJiVl i^JUgJl oL^jJo J^- 1 s-^j^j^ iL^jpliti \j& (_f- oUjLdJ 

Aj)Jj JL« ULl~« 9 yjsy jJciJ ULyk' Ll£s- *-£i ApLi jl 45*>U^- Aji jjSvJI Tr,..,r?j 

jf wiai .«j^pli j£"\ ^-jjL*\j diii jp Prigogone ji>-j->Mjj Uj| j^ Ji* -jj^ 
< l£-U1 Oj>Jl ?=jjLj L_jbS" oUiv! i_-iij ^r-'j' ^J^y J/r**)) (J| a!!! \)£> 

J*>U ^ *Sj IJU^ jl (Jjiil tuSOr .iiiUail j! lA^^i^^I ~A ir «sJ-\ JjU» «_a«j 

Jia t^jtl s,^ (j\ *jjS>- ^>o ^Sj J Ijl ((AiiLsflil Jjjis JP)) jl ((^^^ Ji^» 

U-» jb)U-l _ jl'U U ^1xJ .4ijy«» <Hi#t ^j tiJJjti jjU i*Jai ^jj oyJl ^j 

jl 4>-jjJ iLp a_a>- L-ji>fcJ0 j^iJ ^1 (Sj2i\j Jl*Ij*JI jl ("i cA^lJb- l~*z>- V 

?U i~Jl Uly^P _ aJsL^ J^j _ jju. l^jL- 

^Vl JI>Jl Jp I^Ut l^lSO JIj^JI IJl* ^ ^ OJ JJ tUUl Jsi jJ 
JiJ-l l^jIJj^I jl aJIjJu«JI jj^Si jlj cisi JiC; Lj-Jj jlT JUJl jl \jj>j&\ AaJ c^j>J 
- i.y>r JT aT^- Siyw jl_C^U jl jJi .^^1 ^LkJl J~^Ui J^>- *>^ LIT oJLT 
yi- ja jl 5Xi>. j5CJ .ijiJl A*]ai ^j i^j^ J^dl jLC^L jllxj . IjJAp UT 
pUrjl jllCVli .Ijj»- sjjJl^>. JUJl jp UjUjU^ j V ^ LUp Ujj j^dl j-CJ,l 
oUijJi; a^^j d-^ dJJJiij tJ l_ / i^ , yi »j^ ^ ajIp Ijijl ,jl ^'ij-ijJI *SjLJl 

A^ Av^^- N aJj c^jj JU=^> jA^ A^ J^Uj; (^JJl ^jl^SCjl dLjlS^v» ^JU^I 

Ti 



a*->L>- <_/LilS SLUil oL*xJI a*«^- 01 .Heisenberg J-^^jjjU ,JUJJ AjaJL"}^ 1 

^UiJ^Ul aijfc jjJil) .lfr*J ^i A-^L <»ap Jl A^>j cL^j _|~dl J>-£ N Ob-bJu J' 

r jjJ! «.Uipl -b- V ^iJl ^ap <j_^w. JJi; o^jl>^ 01 Luii Jy^j ■cfj'h **^ 

4J _ ^ Ojj^jyif U «.J>- 01^1 Uji LU jU IJ^&j .^^/i A^ ^dP ^y _bjj 

ON a?-U*j ^Jj| .^JnaJI ^r^Jlj tW a^u1> jif- *J> J~\ a^LU- J*>- ^Lp ^L" 
a^U- LaJ jt V i>\ ' Sj> J^ U f 1 ^ J' *b^ '^ S V L| Cfb^'j C 51 -? 11 ^ ^v* 7 

Ol^Jl ^^ai .AP^JI A;^?- AjlpliJ U ^Ji>- tjyi*~> A^ji Jyf^ C~~Jj t4*~kil 

A-^iJl *Ap jl O-lSl Jij <.~^kS\ ajjt jL~^^ A^L.1 «JjAp i-jjUr C~>_/r-l «t^-^ 1 
t_£yu~-» jiSl J| APjJI ^»^>- V *>Ui j* OjSJI 0| .*jj|jxil iojail i *>UJ A-^ws 

0y J^ iiLgi .dUi ^ ^ aJ! 'AS' ?^*Aap ^ jj^J! j! II* j*j J^i .aJ ^U 
^1 <*-*j .uvb* ^j- 5 jj^ 5J ^ ^ i^j^ 1 Jyj plj^l diJliC» J> ^J~\ jji 
oNL^I j! V} c^U&l r lkJ UJfc-Al oVU-l J_p- a^L M . L.j*p . iiU 
OlS^l Ju^Ul obrliil DU tUSUj .Sj*i. JljTU Uk^l A^Lil oVUJJ a™JI 

JL>^ ^s _ 01 ^.,r?->- jil Ojjliil ^j^j f*- 1 ^ ^^~ r^-'^"" •^jj*-" j^~ -2-b*^ 4 Jl^ 8 (j* 
*»jit l^Jl aa-^lSI jJlJ toilp »ilj50l tJIij Aji>-*>t> ^5lc V <^—?~ - ^jy^iy^ 
JjUoj cAjtJaJl Jk JsLrNl ^p iJl^x]I _^a j^j^I [JLp J^^j c2L«jJ-I (jUljiJL' 

eJLft. Ji« 01 lillj <.7-ili iiU* lili Jlj~Jl UI .Ak^vj A^bj Ql]gjai^4 ^» LfSU-il 
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Sl^Ubsj j^.4 t(2uuoWl ftljjU) lajj.caLl.tl I 



«.Ij-Lil Juu ^ j^JJU *^v»l ij*3 ^jo*^' ^0-^ C-jIS' iJLijJ! ajLJaJI ^ 

">L jli' 4a~WI L_jbT Jl*j jja-^jl AaJI (_^JJI i_>b£JI jl ^ip~ ^i} t^J .((4*~WI>) 

tj-^»l 5jjJuiill iJLjJkjil O^lSs-idl Jw-JtJ .4jli ^«i*Jl f-jvsj^JJ ^yaJLS' c(Uj^P 
I^jJIjj)) Lw-lj^ aS'jOj (_£JJI yfcljjaJl JU> JaJjJ (_JuTj cjj^Ol 4jLpj c4*J3j 
j£ _ jJUJl jl .S>l siljNl ^jj t SiUlj jJUJI oy 5i*>UJ!j il^l&j ^l&l 
o-^j ^^^dl _ ^jjJ^\ _ --UJI j5o tbUkSJl «1» Ji. ^ j^p J^o ^^ rj^»j 
.SLJ-I tjjk* J^~ jjjj iiju-i IJi Js- j! tL^Jp l_~^j jl Ij^li j_^ N Ji 

«IpJCL^I jl Ju*j ^^j a^j ^ijJLJJ ?-j_ r Lil Lu 4_ r iP ^^ Oj&\ (i 
^1 JiJ tJajlT JJjJUpj ^yj^SJui j^Jj^JuiJl j^ JT (jJJbi\ l ja^x^si\j aJ^L^Jl! 

ls"*^ ^"J f ^ L5^ J^ ' J)Jj>t> ' (_s^!j^^V f^ ^ (J* (_r^ ^-^ <^j-~ L^ oIaa 
Ji«J ^Jl Jaii jl&Nl dib j^l -kjj jliCNl jl ^ Jli JiJ .l^ili UjjJLJl! 
Ji» »-*Ufci .oL^bJI Ji« L^-buiw,! kja^ j» jl cJUIi L"lJi>-*>U -^ e^ly 

i»JJU OULT ,_aU- U ii^ x^a7 j V ^jj CJlS" ^1 «SilllOj ((Ji»Jl))j <L*S!_j)l)) 
Sitw-I U2J ^^ij L5T .l^Ja^-M» ^^Lc N l^Jl t£jPJu /*j;Jt> UJjuu-I Ji iL^^l^-V 
Ljl jl Ois«j jl^" ajN tjjSsJl ji (Jj-iJl ,j*wu|-l jli^> jl c jjSOl ^Jt« j! i_iJ^j jLc; 
^Jijil li^i tL^Ji>-M4 «Jsi^J frLib ?j^A« J^->ij ^j <j^S "^ (V^ljiil «J-* ^ 



<uS3 1( JUJt J bjUo lu -AijA\ JT jl tS-ij^l *1>»1I j* jlS» JaJlT U 

.C^Jj>o j^iJ l5^ ^jjJj-''' «-^Jj^ ^ji^i 4ij*^ liJUb: ^J^r^JI ob'lSOI jl JJL&< 
Hj**j t*** -*- JjUt^ I^^Sn^I 4-L^p J Lj^ JIj~~>j jUl jUjSC» liLa J^J 
UUl jl yiJi ^kt^j ^1 jsjjJ-I L_>Lt£u*N «uj^k; JaJlT ^JJ^^-I JiJ .a1~~. 

\$i->-'% j~s\ jA\j}^\ fjie- ^jIpj tJaii a^jJI JLp Jp jja; jl A-Ja^o buJTU^ 
£Ai ,jJ>\s*\ ^ <S^ JLp Ifa ^" J^CVb j> (j>j^J i_~~- LJ cr J il .*>Ui 
jLi^l Jp \^S\^u> jjaj jl *-Jai~o (.iSj>~\ oLISvj .iJLJiJ-l ysl^liJl -Jlp (JlL>- 
aJjU^. 4jI jl . LgJli j^cj sLiNl jp b~i U^J-J jl /».Jg."-.,J V «Ia ^3 cUly Li' 
. UijiJL; LgJp fj>^* j.Li il aj^- iiy» 1 _iL>- jV^Sj 6*5ljj J_p- ^Ja '-.L 

jl V] cfj^l I i* -^V »iUlt ^ r/» 1 -A* ^jijibit ^'-Jl jl ^y ^^Jl JU- 
^tja^ ;_JlU^ *}lj*j xJL UJ) jp^&^\ ,sP IjJjo jl lj-^ij s-L-UJIj ~*ju*yj&\ J&H 

V-L-Sfl sLj^iJl J oljjkJI ^ i^p S^Vl oijiJt Jj .jJUJ) J y^ 1 
( jA*j ji IjLi^j! yS I UUkIaI ,p^o ot-Jb ca-^j^-I Aj^ijJj tL>-jJj^*j>ilj 
jtliiil T^a ((^LkvaiVl flTJJl)) b-lji Oilpl oli t^jJiJl LLjJbll olpj->y 
^iOl jU^Vl uib^Tl J*J.f UT .JiJl . ^4-1 ^Li^j t i>l ls\Jj\ Jj^ 

ur tjjS/i f uii j 3^1 ji jbj^i jjuji u^ vv yv ^u-i j^ J^±^ 
"-r^P <y lS^ ^* J^-'^ i^' v^-' sij^Ui ouiT js «j^IjSOi diJlSO j' 

jJdlj i»jj:jJl j^j ii*>Ujl jl *U*il 1>J&> cJ>2£ lS t U^i>v « Ja^*>lll «.^jJu 

.iia^^o aS*>U J_^Ssj jl j^P «wljtj CJlT 

^^ Ji' ObykJ /^ d-jjJ-L jbj-iJl i-Us- IJu cOlj^lalil sij& Jl AsUi^Li 
fjb U5" .-U»-j L ^^j kjas^ J s-Ljj-jsJI julji As*Jr -^-JJ jlS^^lj jl «jisi <_5* . 
^/Aj bjj>^. Ua]a>^ 4*-kJl Ojb^l lili . JUj^Jl jjJlill 5*J» Jj> £ ' Jj ^UiaV 
^U ^ ^1 «1U jlT Jaj ?jlk« J^ ^Uj JaLl^I lili j ?j>.T -kk^ ^ 
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^j Ij-brjJ di jjjiU f\S'^i\ dyi\}.\ dy>~* Jaj ?*>U* a^^6 ^JJI Jajaki Jj^ 
Ji\jk}\3 .clij^iD ((Ol^iai J_p- Ol^JaJ)) ^Jju lijjl^ iUS' C-x^-^>l -Xi) 

OljS"U .UIjS»! LJ lL) s*-^»! iJmiJl Jj^Jl uy^j* ^ ^^ «Oylj* tJslwl» J_p- 
^ diiij t^LifcVb ls^*" ^— '■^ : "' LijS' j^ Uli 4ii>»^ ^,ajUa>- oli A^l^al 
(jijJaiU Jz*i Xks-\ Ali .UijT Jj>- (jtfU^ J^ (^1 iiU» OlT \'a\ U ^a! i!jb^> 

Oylji L$J <_£>>--t Olj^V (^u^-l ij^-jJl Ijj-^i d' iji-^-** \y^ ^* Lojlo 4*~^jl 

r-iLJI al^i idealized iibr l^slj 7-ili Lr ^" j* ^W *k>^' p-^ J** 
5iU-[ J>-1 j» UU4 tLfu»- ^ IgiLi^iJ u^NU «toy ^j OljS'l» jjj t_~*ii 
^L-j! j!>U ^ dliij ^Li^l jJUJ! J* ^ *Ui! J^l ^ SjIp, tjU-l 

tljjlpj^» Sugawara ?riy^ 'M^* Thirring zj>yi L>a! Ianaj .L^sJw. «.L~*l 
^j; LgJl .Ij5>- ^j iSL^ff Kruska dy^j cOJ vj^" Taub - nut Oj^j 
_^ii I 7-ijJ^ 0_ps -^ U-^j ciaJi <u^sljj <4-Ujr ii\s- *z^*~5 LgJ j/ ^yai* ^J\ e L^jiJ 
L-^5v» <uja*^ uli' oi>- olj^v» jJup L» ( _ r ^LsH J*p jj .iLSiMl ^«v» v^j 

.Aj^j il>o! (^i tUa9 ^ ^Ju Jjy oli £-iU OljTl ij ^IjSOl roli cJUi^wl Jl 

i4-U^ ^ (^io i_>j~» JwJl (5jU-I ^ij^J L^.L-^1 «ji*5U.I u ^«j 0\ SjSlill cJlT 
euT Li .-uJi ^-5^1 y ">Us Oj>xSl ol a^I ^xL J .L*sij jg\ jUj^'1 U">U 
Jjs- oL«ji*Ll kJuiS' L*j dJJij 2^ljisl jljS'i c_iLi5^u«l ^a < J'%>j a» aLoI 
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^j-^jLv- ^j^rl Angelus Silesus t-jbf j* 

«jbJl dyS\ lJj^AJ jS- ij&^\ Obl^Jl ebgj (0_frj» W oil tj^il UI» 

Jii (jJJlj t^sIjJl; jbo U A-flJu ^Nl Jjill AjT Oj^S-\ Up OjliKO ViJ j-^ 

JjULll jJ- ^js\ IJl* ls* 5 *^ .ij^LfVl b>yf _y> Ijj^-ji (.jj^Jl» {J ?\j>J^\ (j\ aJj>- 

m . i J J JuJ\ ^Ji\ ?Hp jf- ^>bu jj~o ^1 Sljliit jA_^ 4a^b i iJj^H jbl~,>U 

.^jJl *^ ^^s bliuJI <j&\>- oU j£»l UJj>i .aJU- sy>-fi\ Lj^j <bbp jA ^^b 1 
^jt ob* jl J*i*M j^ .U-~iJ ,y> ^iJ bli*Ji aJU-I bJl aj^-jj- ^1 l;Vl j^J 

hjid\ J$ j»Uib 4j_p^v2-4 bit) rtJa~Jl J^ Ojb> Jij tUji j£")l\ bLjJbll ilSbii 1 

lilp _ UJ _ iJjOJ UU cv-b^l b"^ J5LSJ biji of ^ ^jjl J^ 
^[j* 11 <.}y>-ji\j ijjjs^JS b^ibll Jajtjjl Oli b UJI dUi Jp Jai~Jj tWj^*- 

L Js- <Jij£J [x>\ .jJtO b^ V^lj j^j l-ij^-jjl J bUJl y^^J tb^U j^i .[tibj 

J f-lj^lj s-biVl SjjL«ju-1 i Jj cb^j^iJl b"ly> J Jali ^-J SjjLoj^V 
jjdl i.jXjJi 4~~! L» UJ ^SO tJu^l Jl sLLii Js- ejjli Oj^J J «.Lb-Vl oi^i .b^ 
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\JUfc { Js- Jji ^ ^y>jjA* y.\ y>S~A\ jJci\ j| .Sjjjf AjjA U^Ip i^»J O' J» L^Ssj: 

jlj J-ii-itj t i _ r >Vl1 ^ ^^ ^U-lj cOJ^ frLiVU .Jjr-jJJ LS iliU JalJJ 
Ajajl^]! eJi» _yu «bj^ji) <u«_~o L>j .8jj J --^2Jl sykljaj <l^— o L» IJL» :Kijjj-j5l ^ 

^ LJb lji>o Jui _ a^ww-aj e^L^ Uj _ *-jSUs y j^ijU- <j-LJl jl Uj 

isrJ^p J. UJI ^ki-O V (j-A-iJt j I di!-^ *~Luj cC-J-i J-*^ J°j*^ JM~' (^"J 

Aplku-lj Jjsj ?*>U» <J! OjTjJI j^j ^j^L (*-~% «-^ (/I -^rji J** --^ <Ji 
^y CJj ^yai Vojjjrd^ i-J^ JIp ia-^j J S AL' , ) , I JLp ^Jcj V b_^-j -^ j! t-J-\ 
b£3 ?Jj^l J! «jIjJI ^ Ui fj>^lj j— % tjjd N ^L-Jl oli- oli/il 
iij>.y> j£j J _ «aijt ^i Aiy«^ jj>J Ji IgJl *-• - <LfsLiSl fl_/>-^ jl j1 t— *j*J 
2JL*- ^ jA «U^L jjSol Ol jjjSUiJl cJui^l Jusi .LJb eo_^>-yDjSJ ^Jj t LJb 

L ^>- J^A 1 £/•' ^LL ^JjAJa-* J^-ij C~jWI *-/c~-^' - J^i - J* L>i . ( j>=jjJj jjJaJ 
diOPBj fijk^l) Ji* *-*LL>i .jyrlj tjy^ JsJ<^\ a£Jj? ^1 ^jLM jp Ij^j 
4jjJ ^JUl Ai^ji! «jj-^ LjJp ,jJs J?) t-J-^LT tojLJI _^p jjs£ ((aISIjj «7-jjBj 
»JiU*o lJ^ i} .A^JiJ! .3^>-jJl AJSjLi» L*Jlk> - JjJjip _ ^,50 .4j_Jjil j» J^l (jjl 

?S^t ^aUII (JIp tjjiii ^p -JLJl J» 8jJ -W ^sy jl jJcll jJUII 

JlSlil _jl ;Ji4 y »L«s* JIp ^ (J^SC - jjia'^N A~^JIj _ ji-l *il_JU .^^iLil 

_ S^LU bjl>d ^Jcdl jjUil ^p! L^o .^iy-1 L/jUJ 01 ^fs N c^/Jlj i^l 
jLi^l dj? jj^a^j" ^" AiJ .l^jiyj JIjjJl ^.j— LjjL* lilp _ Sjjjt^sii JL^ (^1 

^aj Ai*>Ujl jjla*yil 7t-sij^ J^J .Jill *Jlp rf- k»jJ^> Ijy^s j\ iCJ^L lis» ^Jl Aj^lil 
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IjLi» OlT <>% M ^JJI Joii JiLl JUi ,Ji^l J^b jj-^U JUiJl JUJl JUL 1 

.((fj^ill ^"^ t y 

t^J-l OlT lili JIp <Ji ^i» .jjJkUil ^Jla jLi^ /^Jl jjs*>*il f- j^l JLaJ 
J^b L~*~ ^JUJI aJ)/I ^_j U iibfcj . jlSilj oUjll CJ Uj tj Jo V Jjf j^j 
v_Jjl> O' ^ *^-f» j '(Jj^lj «Lolil «.LiVl JIp J ^j>zz» <. ls LaJ~\ j_Jw2J JUJI 
^ r-i^^T JlS-i^l *J^kx~« J-^j ieyix~~» aJU- jJ Sj^- Al iillt 
JSJJ.I JUJI IX* OU J-IT ^ Jil 4i! te j& JJ^« jl Templatej£> 
^olil Oj£ll jJl^) DemiurgeJ ^LpIjuV! oUUx*^I J| a^U^jj tjl^u-lj JA^j 
JIp jsJu aJU- Li^J diS-Joj .(a*M>- SjSj a^^ SjJ i^JiJI Jl>-j t0ji»*5\il JLP 
^j*^ uxj <-°jJjrd\j iyrji\ Cjy. 1^*^ \jy" Oj»^l JU ^J .L.-J-I Ljlp-Ljajl 
jy Ji*j^i 3jW aJjUjC pjj J a^nJ t^^Jdkl 4j>>JI *JIp Oyj (SjJuVI JlSJiVU 
^j^l j! jS*j Olj tLfj*> 4_*aj ajIC Jl JliJ! JiL j! L>lj JIS' .jJ^i 

.Ailja^ a^J li Jl-J-U 

^P Mjb LiJlj i<^j^S\ Jl5J-*yi f>f«» - Oja>*^l JlJj* - _Aj—jl ^^ij J^aJ 

Jlfti dlSJj .SiJj>i^ Ajlp ^>o (jUst- Ji* JJ^i L**?- \y^2J& JUU 8jJ-^» jJJi 

U-ljjl 4J-I 5.LiNl C.«)aplj .aJI^J yJlj AiJjk eUfb JLiJlj 4^3oJl j_Jol ?&*Jut 

oIjj-^xJI J ^j*>U rljj^l 4 -^* j~*^ y*v-jl jj5J .lJ^IJI LJ^LiJ J \-h*-j^ 
lOaSi? O^j OJ^U V-ljj)?l 3>Jl «i* .^>^S/l ^l aJLcu O-Jj tl^li 
. J^-jt 01 o>l>^l j^Jl <>• JWIjj .ciaJl J! a^u J>* >J ijjj^ J* 
U=L*jl JL aILp ^3 .^ Jl Jp 5 JJj: _J! Jl hjj^] J*pI . j>^^ UJL 
jJcl J dJUiS'j tjJiif J sLi^l oliJ L^alsf-b ^Jl oLUJU .^Nl Oy JsiLu 

tAjjjlj I.JJ6 ^j tiJji ^ cJlT j&\ SjjL^JI r»lj^^l Jp Lfy^tj -ty^ 
.iiJ^A lAi hjh oljl-b. J JuMl Jl *ij?«£ 

jJ~« OJIS' ,_Jl ^-s^J 1 *^WI ^yJaJl *^Vl si* J Ji4 iJsu-j^l (ij-Jt Jj 

aJJI J4 Jp ^j Ji JLjTtxil 01 J^ Lgi tJJl^l Jl iSjn t»Ji ^Jl Jl^I Js- 
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«J)/l £jUi 015" dJji *-• • LS ^^ 1 (^ 5jJi^u* Ski- J j^Cl! aDI jL>- i^sii l>^- 
aJjU^ J Aj J „ ^jJj>- ^ _ L^i .jJcll ^.x*i ^j UUi» 015' «u! <up iJyu. i^jj^J! 

Avb>^l _/^J dJLS ^l!] AiIjJSsl ^juj ^Jco S Aj| (jy ic*-^ ^j^iLdl *— *>• AJLi>~ 

.a-^jjIj oljjkJ 

k"" 01 i^->sj 015" /^jil 15 j Ia» L>Jt>- ?01*j ■L>t^u «Lilp S^JiJ j_^-k> |j>o 

j)UU ^ dUi:j - a-JULI ^ ij^ ^1 . Jlj^l 0>3l y l^r 01T ^jjl 0! 
«.aJLkJI jj-w» aJj^~~j jjii*~2 *J aJ -j^J j/ aJ^/ a^SvjsJl aJj&j .yjJl jL~« /Tj^ ^M^ 
0! ^j aJ^ v*j jj yjjJl U :«~J.I jj^j Ja-sS l>yi^ *1La 015" i[ .a^^JJ 

A^ a^2X~o i_it5~ ?7tJjUl jJ SiJj>t» S^a i l_™Lrf2JI Jp Oj^J !_U^>w« tt ..,<?_! 

L>-Up jJ^p dJUil Ojii! (i JI-bM ^^J^l ?L^i| aUU» «^ tOIs^j 01 ajj^f jj^ 
(JjU^JI «i^J 0l5"j .SJjJjO Ojjj^'l ol>t«U-| ,i S^j^ jJa~-jl olaJy Ow>i 

jj|> £. jx~»l\ jiJS\ £*jJ> jUaJU ^jS'yi l»y v^ 11 w- 6 ^ 1 u ' .^j jjt" 

oUjJi rj u o^^I aSOjt j us"l« yuo. i^Ji jj^j JiJ .ijUjji aj^>u*ji ii-iiii 

caI^L-JI cJLjxJ! :aJJI Jl Ij^j>- SiU^» oLL*» apj^>*^ i -J vilii a*j .0lxilj 

Sjjj-i ^ Uilj-4 lija> J-^Wo 01 Jjl^-J <•(■{£* J-^ f-^ 1 tSjwLaJl aU5" caJj^I 

^JL" aJ 015" aL^p 0* **j .a^wL^J! oL^JiJl Jl_^> [ }f- L^SL^Jlj oLLa!I «a* 

V ^jjl J^-l J^-jJl IJU Jajj j> OjS hy^> IjJ^-J ApLIj ^j5')/1 01 Nl cJJU 

o*>\5Cii! sigi . L5 y^Jl jjaJI ^ aJJIj t( y.jj] J^ j^*; ^JJ! ^Lj-jAJl OjSsil ^Jo 
ij^* ^ Aji ^*Jl «^ i^jjjfi")}] j^*i l j~jj\j UlIo.1 ajIjI ^)l oal l5j>-I 0*> t k>~L«j 

4J|ji :LJk i^lji _Uj 7t^—j /aJjNIj aJJI Pike / dJjL> 0j—1j ^l^ ^s 
^y^Ml jS^iil 0^' t _ 5 >^l oys*>0l ^ a]U>I ^ a* aJJ! aJjI ^iu» ol diio 

AiW jjii^ ^y e^^J^» Ajj» dUi? Aji j^> SkA\ 0^'j cCJ^Jl diii ,-» Lj^I— 1 015" 

0j^- L_Jj~~LiJ! J^>ji)j .0)((Aj a_^1^- «L^ t r ~^j5'l ^x^ aJL>-^| jf jl Li ca^t^. 
^l>i Temporality v'Vlj ^liJl a,UT ^Wj .l^li A^dl Jl Donell J-5ja jt 



dUi ^j aaJjj j*S J c^, Mi ...hd i i\ £* jg\ ill5o-l Jp c^^l 

^^j g*} <JJ}\ J-Sr^ll* bJ^lJb JjalJi sJU -UP jL$J^I Jt ijs^> CJl£J 

Jp ^11 t^L^iC»^^^ Oliajj J[ (Jjt 1.4JJI AjyJs ^y- iiJ^-\ 4^U~J^]\ oL>L«^l 

.«jLJI J-^aI! (J «-JI i^pL U tJUfcj .(V)«L\> Lg-w~ij 7-/x! Di «-~~£ol 

J| JiJl i LiS" <j_bJi>- ajLJ^j t*-UJl Ailj^l Ja**jjl j_^i*Jl ^jjj' OJ-§-i 
^L^S"! a-^js»! Jp \j£\ _ Lb-^/ . jiJlpj tO^SC; yrjj jLo.1 y «.LJp .^UJl 
tiayJaJlj jLw'Vl jLaijL "b/li JJLS >t jj^LS.ij CJih^ *b^y^j hjr jf- 4»j*ll 

*w~J^ili .Ujl^l iJ»-ivS" OlSC^l jljJ-1 ^pj t4*~k!l £• jL>- ^y pjiS" aj^nJIj 

*JVl ^-L^ jl -W- L^i .3iJj>^> jyljS J i^-yj c«dJl y X*S^~* 4*~]slU ^J^LUil 

.Uji jylji jSCi J 4( J*!l JI J^ ^jT^lj o>^l ^ >% M ^Ui J> 

OyUl J jJ^J JUwi -J f IS (jJJl jjs&i J*JL; UUl ^Vl <^ J^' fj*^ 1 ^ 

Jl 2JaJ- y jJcj <jl}\ JUJ! oVU- y> 7-j~^ji j£ yj~> ^„yj& .ji*& ^jLJI 

Zyrjfi jy JJjJl Aj^jjw' J-»^" - -^-^r ^ - b* jSJ t^JeS ^ ^il u^^'j tJjaJ- 
^r^j» J U- J yjJl JJJJ J^Jj ji U tJuS" ,4j|j «Ja-Jl JI ^ilaj" ^1 Ojj^-^Jlj 
fj->_^ J1jj"L>j '«y^ 1 V^^L» i\tjJ}\ C-bl <jJ-l dJJi J-ui ?SJj! jy'LI Jp 

.jyiiSv» d~»jj (J-'bii 

%- f JU& (J U 4^U . LjjaN jl LUp UI . jJUJI jj^ij iJjL^ juj M 
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ffj^y/ yj ^jC ^ o^sCu ij' ^' f-^ ^' v*** 

Jjl»j L>-Up ls »^' y' '-H' tLgjrtjliJ J?~~j L$jt ^p (—«L- L j^iJ U Bilp L;! 

Oi Liplk^L DlS" y ^^ jSO .^SCi iJjS' o^ ^1 4^jJl J*>U- j» OjSOl ^^^i; 

^Jcj> «<df yVl Iju Si :>Si U UJ^ ol (j-L*?-)/! 01 ?tJbl a^Jj ^_J aLJ-J! 

t ^c N ((«. ( _ S JJI» Ula jU jLliVl *^vlj Jp\Js\ iiL*j .4-*j«J! iiliiil .i j^e- JiC 

.(^yJ» Jy - U ^^ _ OjSC 01 (j» JyNj t^^JkJl lLj>JI Jl>~« j^-^5 A^-jj 01 

^ j—ojj ( Jlp ^iji^ OjJjSC Aij sillij IJl» 7-^i i l_br «.LS'il sL-UJI Oj£o Sai 

jJUall cj^ 0_^xJl jl>- ^ SkiJl oAa .I^SIjSjtl jJ*Jl aJ=^*o ^ Aki! yjl cilsjj 

3j>-j ^J^ J^^ - j>-l. j' J^-^ - (*-^^-l Si ls ^-jJj^-w-j5' J|jj«- Lf »-~ j UJ 
yt-io ^li! 4a,k:U _ jU^I z/» - -j* O_j>ol J"* 5 ' i^ts-li .a__ r «S' 4JsJj UL>-I aj^jl>-j 
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_,~~iJl II» Oi JjSI Jl ^ ^^ 44jijJl ry .i\ljJ& (JiP jUoJ. J^ O^Cll Jm^sI 

»^« ja Ui ,jv^> liAJj j! Ji^pi "^ cjl>- <ul ,<^j .ULc ULl>- dj>-j aS Ajli j^j 

t4lT (JLjJ-aJI OjSsJI L»l ^^jL" l)I Jj-lJI jJJu ^Up i^ x,kuJ jU .M j»l 4 Jj^Jl 

ajjLJI ltJ&S\ C-JtSi t.\y* cU^jT LUp \j~~& 01 cJyi^ tJiNl ^ Ju'-Up 
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$ jJL> CjJL> dJUA o^ 3 J* 

^c ^1 cAjlJu aJ jJUU ^ ^J y;JJI ^^U 3>J J! Sl« icJiiJl oUUiil UpI 
JjLoJI O-^Ip JLaJ .jv-^ j-»! jlSsi^l «JJfc LtJU jt^Jj .AjLfi^ U ^ IjP<^ Olii>tJ 
J^aiJl P^i J^ L&A^ (^* 8-U^wj 44*~jaJl *-« Uli? *pUi» J^-^ Uib ijljjl 
tviUJJj ti_>jJaJI ^g» U^yiia jJu « ^g^ii 5^^ jLs-li CL^^Nl OtjjJaJl Ol^iiilj 
AjIJu J_p- 4jJ_-U .JL>-^J _ / la>J J ( _ s ^JjUI />JixJ! jl 44j^jH _^p ^Jdl S^fsi jl» 
^jyjtJL^ IjJO t^JJi ,>* J>V ..«iSIdJ i & jj -."' r- ' it>- ajJj C-JO « h^2-« jl *Jl*jl 

Vu aIU- j£ ^">> **Ml t\j>jJ*i Sss-U-lj tijPlijVl ^\i% jLcj J*lX 

,iy>JU~~» ilU- ^j jlyLu-Mlj 4jj^U OU-^5 

Ujli J^J^I Ji Ja~- jVl Jj-iJlj tj^vajl ^ 4^-ii*Jl o^SLll oljUifcU jj-iJ Dj, 
^jj J* IjjV IJJca UTjUj jl£" . Jaki ,^/V ^L-J .S^aJI «Ia ^ SUi 
olJi^*il J_^ AJL^ai; 4^-IjJj f»li Ji _ oy>*>Ul ^ L£j>-ij ts-bj-iJi ^y eljyTjJl 
J^ Ji LS ^s^JI ^^LJl »5sJ-i ^UiJ j! «v»jjj cijAii-1 U-jJj^-iOl ^ icj_ajl 
aJ^L- Jf «> Ujb ibu jlf 4-^.jJl j^i^jlj») ^g^Jjbll fJ-aii! elsf k b" 5^L.V 
.cyclic Ijjj-5 Jj tLk>- (^ (^ - p-fri V~Jb - <j^l i_>L~Jl jl ^^uj 1.1* j c5JjJj>- 
ja Ijf^s ajL\s i^ijji U-iy: j^u-^ii Ji£ cJlS' LsUiJlj 4^L_J! J^>lj^-Nl a^j^j 
Ji LJLi» j-lsi a\j>^> J^j *-U>Jli c«JUj ^ Lj^Llw. jjS' ^i j\~~-L*l -j^ji JpUj 

.(^)«o!^1L jUjj^I ^| 

IpjjUU oJIj .4^. Oj-U r y. t lfx* MahaygalpLiUU J^-iJ cJl^" oUjj 
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Sjji .L**\j i>ji JSCdJ oJl^ iKil y. cjci\ ^ 'j cKalpa UlT J&tJ cJlS" 
oljjJJi '^P^ **?~ij • <U ^ U ^j?h.y f \ \ j' cU-*!jj /y» «u*» 4jL« cJo L«jsljj «L>- 
ajL^sj li aj^J jl L^Cr (^JJl L~Js>Uw j*jiil jJUil (^t tLf^ Jw N S^kc ^"jj^JI 
J *>Uiij jS aj S^ljjII 4jjAa!Ij <.<j;jjjS\ t-^jLdl IJLgi .i^S'jwU^Jl SiUill byij ^/L 
Lili JjLi t5Jj>-J _ Itza 1jj| ^vai ^W- ^j^>, .\jlilj ^-^j 4~L^ oLs-jJj^-^jS' 

ji (jL^Nl ijii-l ^y» ifrj^>^i Jj 4-pl_yU LSCj laoLi C-JL-I jjjl - 5-!A*Jl 4JU-J-I 

J2JLJI Jp /pJ _ 4jJj1 ol^a ?>$-*■? ^-■'*« Ai*~i^" C^JL>i SJlijJl ajLJUJ! UI 
«jjjj tA-aJU-l LJ Ji£ cJlS" A-faLa? j! Jjjp'Vl Jl5x^I - j^LAl lili -Lp- ^Ul ^y» 

(j-ty*- Ijij ^ -iii vy^l aJjj Jii (Jjy^Nl j»lJaJl J LlLU jyijJl i«^j ,4J(i >Jix5l 

-Ja*^ J^^-ji jlS^'Vlj .Ji^dl jy^aJl i L>«~JJ Ji d-Lil (_^ aJj^^I Silami 
iiJUJl o* ^^ </-^ j^ 1 f ,J -^J' Jl VjjiA 1 olil^U Sj^IJI UUil 3>Jl 
JiLtJ AJbil olJjA'l jlj c^lil J «.sJi^ Sjii. i j^jl jJl>. 4JI jt _ ijij^\ 
tJ?_^l -(y^j^" f- 1 ^" ^^ - U-Lv^l j! Jjf dilijj .Aii\5" aUf^l ipU-l iUL- 
L^JtJ J^Lioj itJ^JiJi jJ-i*> J £*>Wh! al_y - J^l ^Lj^'j t^LaJl iJu~~>«Jl cO^jJ! 
J*-l ^y. JjIjVI i^uSOl jLf jU ^ .SjJjNI <**-JA Juj^j\ rj4A*iJ Uw^lj 

^jj SjiJbM UUJI S^Jl IjjJJ Afli 4 L5 iU j^j ^ ^Oj Ji^ j^jj di-~<Jl 

IJ ^j -J^ l^-»' 1 j 5 ^ r 1 ^ 1 r^^ cr* r*^^ '-^V 1 l^»' ^-^> 

jinu J US^ i0yX!l ij>-j UI jy»-^ N 4JJI Jj^-J t^I tLfiP J^~~*J '^M ::>1 

jl ^f ..sjj^-jJ J\ <A^€ (jJli-1 ^ Jlijiiil -JUJl ^^ii t -^ > - M^ 1 olJii«il 

L^jCa AjcJaJU JjL>- jU- ( _Uii' (jyjJl /y' 3iA>^ i]aJ- J ^j>-y>\ J} ^1 Oj^Jl 

IpIjJ t_~~- 4jl V| tl^L» jJ-j Ji ,ji>JJ fj4^>' ^ .liL« ij>r_y zyrj J^^- ^y 
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.aJLJ>I s!a J U U-jJ «JoaM- A£JLaJl ^j^aJl j V 'JjJ> Jl_»^ L«U- bJullp 
jl-U jJsL-l j» \j£ sA Si . J lili j~~- Jp - ^jScl! yL- J ,^1jjsil Uiv^U 
.^Li^ J~s<>lij J* !Aiij yuiJl Jp V Ji* J^»jj t-k^jVt Jj-iJi y» «u* *JiVl 

ajT f I t^ *u* ji fikJi l_-w o» 4ji oir iii u Uw.ij Vy* ^ v aji ur 

iiL* >LJ &- U^p jiT! U s. ( _ 5 ^o *ti I i} U ji c*>Li ^_^>-j^ H/ J Ij^j e.iU jiU- 
dik <i <ui>- lili ?j_*53l j1>«j jl J-i aU( J*ij jlT liU :ailjia a^p^» aJjl-I 
jp JjSlI Jl JL, Jl W'lj JlT Ji ?^l U Ski- ^ Sfi ^jJI ^ aWJI 
l^ji' Vl^< iiyo ^JlaII t__>l=5Cj\i ?ljjf jUoj 4jIj J^*j aU^j ^JJI Li t jjT 
jjjaj e i.j*i\ aJLJL» Jj .^laj <L>J&- Jj£\5 J^oj .LL^aJaJl o i* Jy» ^LaJJ 
JIjj tjjj^ol _yL* jij^J <^» aL J? «y» Jju (jli^-b AiLodl ij^^Jkl aJ_JL*Jl j^ j-iSOI 
j^ A^«_&l L_$J _ ^p^- JiCdo _ Db-Jai *}U*j .c^J^^Jl j^iilj (JlJjjJl j^iJb Ij-iT 

.Salib aUI aSMp ^a cijlsllj tt yjJL 411 ii*>lp ^ t JjSfl :^S^\ jJaA.\ 

l$J eternal Jjl a^K" j£j .Jjl aUI jl v~jJI ^>^ JlpVl *^>- jLu 
t(_5^»lil J iA>«-* jjp <yj J Jjrj Ji aUI jl l jj£ <X?-\J j^i .jliix>w> jl~^> 
j>j)l rj^~ 4JI jl ^jUj Ji jl cJJLuJkl J aJLjJ V SjA a j*- J I J y*^-j ^yj 
Ujup t^liii ^1 j4a— *-J a~i^ j^l tJjVl J^iJl J o^i L^j .Uli 
^jJI jUpI J^U ^ ^1 .«^jjl J ^Jj ^jjl ^.j ^JUJI jU Ji 4JI jl jlTT 

«dil £^>jj t j_^3l ji>- ^Lp <J CjJJ- fi.^ ^ ^Jo c Jljj-iJl J_^JI jy tj^" 
^Lp JJ Jjvi. <d!l jlT liU 4jSLw> iilJl Ji^j jik^-pjl i_u^ dJJJjj .<brjl>- Uli 

Jljj-I <s£ <jj jl A-kiw«j Jj^Ij ^i . J U- SjI Jp Igjui UjJ jlS" ojAl « Jl» 
jjSOl Jl «JiJl tj-ip *jLJI jyil J . «LgiS' jJbLl ^LLp Iju Ji jj^/ U lijij jL 
b.jj ^ t/^J .iijJU e^ CJlT c4JI JJ j» A^y^ aJU- J C^«->j ii%*s- aJIS' 

j jjVi aUJi ji cjj^i ii>i aji jp 4Ji jjJj i_pji ji j Jj; ir ^ ut ^^ jju» 

^yi c^l c_~~o jl ^jjl ^U aj^jll aU ^ liU ^ .aj/" a_^ aI^L- 

di— «Jl J «Jji Jp Jufllil J»«jil rjU- t_J^ jjlajll J-AflJ tAjjJWlJl «JlA V-— OJ 
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.«uli Jjuilj cOs-ij yl (<y>jJl rjU 4JI ^^ 

jdsL-l ^,^2^ .AjJJbc» O^XJL* ^ y^sy _ dJJdT - CJlS' oilib 4JJ! AJS*Ap 

4^!f£i .fjj p Up ^ U_d^> jjSClJ ajj^s ^_y caUjL'I a^JIS' _ jli-l 
LJiol ^ ls Ij ^Jliil ^jU-lj cjLj-U t «order )Jc^i b ( _ ? j«j Ls^- « L /'J > 'J^' )) 
^ Ijy. ^y&j 'jd*-t (_j^ aJLL- Si\i! AjJiuJI «-IfS Uiji .cosmetic J-^r ooJ-l 
:aJx^*}IS0i CsUjJI ^ AirUf Sjj-^> ^y dJJdTj .A*~dd! JjjU- jU- J*i JJ 
isyrjA »:>L> UjC' 01 L^p jb s^jJ^t» c-ili 4j_^b*>ljil Demiurge Zjj*^ 

«ilil Ij^rt-^"' <Ji"^ 'iJi^-2~-^ dte^J**^ ij^V L*d;X) J! o^d^d o!J> ,gAj .UL*^ 

.4)1 ^ SU jlkJuJt J** ^bj tbLi 

C-d^-t U li| tLij^» Oy^j Ji oLiUJl ada i ((aIH» a^1x! 4*5! MJj^-aiVI 
jUsu ^J! jJl^ jU^/I .^jbJi ^p Lp-I^il j? ^1 Ajy^l J«i»Ji ^-IjJl ^all 

,(!>Up «d! I ^_>>-j; OlcNl i^l) deism a^Kj ^Jyu U I d* saJU! jj»N1 ^s ^iU 

j^-v^J ^^ L f~^V <j\ t^lSOi APdJl ^jUa Sjj-^ Jjji? ^ 4ii! ^Ja -_gjL" tLgi 

theism ^*iT iida deism i«dT JjU^ .J^J UJ*>*j -i caJjUj Ad-^i; aJI f^ojj 
S^L- Lj^. LS A; i Uajl a^J i jj£S\ jJU y> aJL uLcVl c^I t(<dJl f>>-jj OU')/! ^1) 
aS'Ap a!!I f^jjL ^JJI ^^Ji djp- vl> iaJj (»jj ^Jl fy r ja JUJl OjJ-^ j~~^ 
theismj deism oh ul^^-' ^ (<*» -^ ^-j^ jJ- 2 v^-J 'p-4** «j^^-^ A^^i^ 
.Jd^j ttdf ^>.T juj 4JU .tij^lj jJli-l ^ c^JUilj aJJI jy ^U 3j\i i.l*i cJ 
j^Jidl ^ L-lo . j/JI dUi jp NjUv. JljjU Ail ^ ^pJI ,^Lp i^^t jJUJI 
jJUJlj «dli J;j Idfrf o ^ ^11. "V Panetheism^^jJ) «J^-j ^-^dr ^>^y. (^dJl 
^ if>-y aDIj caJJ! ^ ? j^ ja ^^ J5" :Ljj1j a^ : JJ1j 4i\ ^yu diidjj .^'LjJj! 
d~*^ jj» o_^>-jJ! «Jjs-j t__&d4 A^ij ijl]\ Panentheism Uajl ild«>j .«^ J^ 
y> O^-lj A;^" t 4Jl qa dj£i\ J' t-^J* ^f ,^j4 cf^> 4 «d! I ^ «.jf j* Oj£d j! 

,a1!I ji-^>o jj>Jt Aj^iJ 
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p-4; Sjtfiil ^j> ijj>~l ] j^e jj^i '-r' j y \*-y ^LJjJI y iJs- t-Jm\ Li' 
_ J lili J™- Js- . JJ>cj jl f.J.\ _*-k^> .jj]ayi\ DemiurgevW 1-^- \jJcl* 
Oj>i\ sU-jl ji j-^>j j£\ *j3&j> - U?oj^J . tx^v2j aJI s-lSTi ^»- j! cijTi «L>- 
5^-jjJ Ja>- <_jJ~L» SiUaJlj SjLJJ Ujli^l jl j^~ i.jf\i yS\ tSy>A J^ }=h^ 

UL~~4 jjkj -Si ^x^ jl t t y*j UiUs-l ^ j^jJ^ •& ^^ - A~»iJl s-li' jjl IJl& Ji» 
jiS 1 jl j^ilxi^> Oy^^ 1 ?v-^* 't/* J J^ s bj '^j^j^ oU-U^- jl apLjt -Up 
<Xi!l «us-^al Ji TcjtLil ja pjjl IJ^i .jj-^2x!I 4^of oJl» sUjj^I 2uL*P J*>^ 
Jl^-I ^Jl^jlj tTipler JlS JjJly *l>sJl ^Uj tHoyle Jjy> -by 
^j cO^SOI ^y Jil T-^si j J^n y> £*U>I «J-* ^ *U\ .Asimove ^Jy*~S\ 

jj^l! jjl>- 4jl «jl^pl ^Cc Mj tSjAiJl JS" ^jJs Aj\ Ml t U*- jJCJw 4j\ y +s.)\ 

oiL>- <L™J 4^jL>- i^-Jy S:sUA «ju *J L») . , IvAl t>\y>*j> -y* t,y~ hak L tj^o 

dJJi jii- ,yjJI yi UL^ OjSOl 4jL^J Jup Jjli-I slTJJl J*^ Lgj d-^- tLflU-4 »i 

Jtjj^aJI jl^ii i IJL* ^ oljLil Jt4j .Ujli 5i^ju 4-™- AiJ ^ f.j^tS' t jjSol 

ij-^- ^-^>- (jLw« [g* ( j~^ <j>^ caJ-£l 4ia>- Uiajl jjiili <_£-XJI Jij-* ~^!j*J 'j^L? ^f - 
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ejjt V &a Jlitll 



UUj y-Aj c^l jSLf ^j^-jj SjU.1 s:>U o^j L^jJl jlsU jJsL.1 ,Jzj& 

j* jJi-l Oi^> Jp A->c-~JJ A^pO! OyJ^J 44!jUll Jjjis yb .^LA J^Oio 

^ii .a!!\ a, j»\i ^ jU- J^p Jl ^j*; . silil L^j ^ _ ijfjil j#j a^A! ^Li^l 
aJU-1 cuilT Ubi cJS^jLl 4jjJuJ jjJj^ V :a1!I sjAs Uf y> ^U J-Ip Juodl II» 
Ai! Jj cJJ ^y. S^j^-j^. Eilr J*jJI Jp Ij^^L» ^ aUU .^Juji-^ *j'UaJl aJ)/I «^ 

0l£" <j*^-l aL^P j^ Uj^- jN iU^jl JJ ^y «J^>-j^ V^js* uy'j^ bj-^« ^y-0 
^UkP^I UI .O^jl yl fUx~j'Nlj jljii-Vl ^yj i^jjl Jl JyijiSI (iiL- L--U 
Aj>-U /y («j.*!! J-j-Mif ,*-* *^**-"4! 2 *J * 'J' J*/ 4 _/*^ 2>\^ Jk oilii Ob ^sj^ki\ 

Ajw^JaJI J U JS" C-~=~ cJj^-jJl «Jcs-j* aAjUJI £&*Lil J Ui' ti^J^ ^J S.ilil :ajI* 

.aISU 
-UJ>j JjisM JUJI jl ^y* ?^J! II» J (ijJ^-lj jJ^U Jy (ijU)! Aj^Jfcl 

t U AAJjjaj jl tL$J| Ajli JljgiJ! JUJI Jxj oU .jJUt-1 (Jp esy?j (i Ulk* bL»»l 
jj^J .jJUJJ (5jj_ /s iJl Jj>-jJI J .ily-ij i_a_j^ ajU ji[ tjili-i jp S^iL» ^li 
^J j^l OU 1 jiUJJ ly~ IjL&tl OlS' J^y-I JOJI ^-^j tfr(5 i V^jU^ 

ja jt^iJl dii-ij tl%i. C-«i>- JJtij (j^ia— vPjl Jjl; >wvvvJl (JljJj .-^rji 01 aJp UIjJ 

OUj^o,- Jtf*up 0*i idJijIi rrj^" ltJ 'u^j^'j «iL^Jl ci>t>- cJl .s-j^i N 
lijtiJl ,(Y)«dii c^jL-il s-U. J*>U- ^j ci]A>-j iibS ^y. 0l"0Jj» Jl jbjL-4 
.a»U aJ JjJ^I jjUil L^ Jjf jJbLl 01 j* 3j&\j jJULl 0^ ^j-^j X^ ( 



y> <cN <up k&>v ^a 2ijj^\ ^Li^l ^SO)) ^^Jljl ^^-^ Jij*^ J^ dJLSJUj 

( -pJ lip-Jl s4jii &(£**"•'' '-^* >J * fuljj i_JUXj 4)1 tCj^i 'Wall; S j tAjLgJ JJ 4j|Ju 



tr 
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^4jJt <AjIJU 



JL^j jl s.jll f-ki~o tj^x5l J-^t Pj->jJ? iiUsLl a~UjJI i> 1x1 I ^ ej_yJL 
j_^vai jl jx*ll j^ (.juTIj JiC . jjSClS Jv»! *>U» iJbs jlf <u"I ^ JJoJl ^ 

Uj^P _ #.L_UJl wLalw jj i4iijJ~\ 4-*_UJ! i-ai-l fdi^J; (ji*~! L»^J • V-f 5 "^ ^-^ ^J^" 

C-JlS' cJU- aj! ^^Ui .(jJj-Jj tjJ-J^j '•j'y^j.^ «u j»li U lS 1p 1^ c^-bl OjXj 
«GjJli Tcilij J_p- Uli jj_^ OlS" ij, .jUsp^II IJl^J ijaSLil i_jlj4-l (j^v ^^ 
JiiJ .j^Nl L^. JT v^j Oj&I jj» «ilil Jl£il *^r 01 Jji t^JJl lijiU-l 

»j«r iur j^ ^ip . itu^ j£ . l^ <dr jjSOi ii^ v iiii (/u- air 

jj-ij tjlx7jl jjj JjN! ^S[ (\^oa)\ ^ isi*» ^aJ jl fj^Jl *Jax^J ^JuS"j .«.b-ij 

.IK-h Su ^"jJ ^aS dJJJJ ?3JiUl! Lpl4-I c?y v^ ^ Ji^ J^ Juijj jl 
j U .4-jjiW- J> 'y iiU* jjX; jl jJuij jlS" cu-jJ>L>- jS'y» ^j, jjS^II jL^j ^ i} 
j.^>JL t^Xw J^-j JxJ^j CyJl#; V J\£~» <j^> J LV V jj£ji ^ 

*jSr <_^li .ftj»J JuL-o jl fpujl *->J2J^j J^j-» iiliA JjXj J ji} tj^i» Jx-io 
.^jla^ «L£l ^ i*^U ay iiL* JjXj ^j toUlsf^fl £-?**• J» bjJuL» j_^X~« 

^ i^JLd^l ifrjdkl (^jiJli :L~>Ijj ^r^ 4 ^ '*^** \^°j° o~^ J-^ ^ 
?jL^I j^l ^_>^ ouT \jj& jU dl^j .oiU-l ^T ^ o&Lx. N U^. 
'l <\ \ o ^ Ja .diJi JU- ly'U jlT jjli^J j*~j . JU-I Uy ^a». L C U jljj> 

/C-j Ojiiv-I U jLp^j t(4^Uil i^j^JI iyidl) OJU-L <W»li-l &Jaj C-^*s 

^ ^Usl J^j-i j» tJJb jlS" C-;li!l« . jjJxJl jljli^.1 ^-^iJ aJjU^ jJ L^1jckx^.l 

CJIT lil» .4^"U^ 4_,iW ja 9 y ij\ - iJJl 4^ SLUil 3wil4-l JUx^> O^'iU^ 

j>!j>-2(l a»a4- S-jil4-l -^ «ji z*- 4 r«->«-^-^ ^-^"^ «jjl*^ - SijlkJt SjiJl «Jl& 5ji 

t i 
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4jjl_p jjSC" jl JlSdVU JJ»i l _; w>JuM c^ji jU JJl tj >-^l Jup L^. JT o^Jl 

jl *1~>^ cejiiw j-p jj^l bU^ J! - t^\ LT - j& .\jc-~j> UjST Jjj" W^H 

<jjX J W tjjij <L~»Ul l£>*^ /f 4 _/*"■! jl l-b-lj JjtsowJ ti;Jj>>j i_jl_ysu4»l Jil 

. J^UI Jl U^i. ^JL-j! jt c^jULl Jl ,_, JjA ^UjjI J j^i 

i]L& jlS' SI <.<jjJ)}\ l)j&\ *a »-L^ Jl iiSLill jA jUJ.1 j^^Jl ^ jSC J 
ajjjwsJI cJ\£ Jl«J .SU 5.L-JI L>JUij SiLcll Olber _Jjl 4SjU* ^Jj «.^ Uaji 
j_JU jil tUajf j**J! Jj ' J^ ^ L " J| J WV ^ ^J^ 1 ^ ^i J J^" ^* 
tjwj .oljL-Jl j* ^j^l J^ UiAi. jjSw* j»yr*J! _y" ^ 4 ^ ■ 5Ap <y ls^' 1 
jl^UVl .i-ijJiJ! eJl* J i^JJi. jj& jl (^c ^ sL-Jl j! 4Ja~~j oL-^ 4-J^P 

_y j£i c^t Ju^l Jl UlsL. «.UJI ^k-o ^ ^y U jl J^ tela b.11 J 
:ljt>- A& Ij~. rU^4 (j* *^ji*il si* j»A>t^vJj ,0 i^-i-» jjijJl j V .JlSw\i 
lili .j^^^SsjtU iLli jjP «LJljj-i oLLjJ J xu~Jkl .iyrjjl *<• **»***! j yl iS^} Oy" 

Lili (JJ^« JJjc J (j^*U J^ j-^ J_pJ A^xj jl A-jLiJ^ jjaj C-P-lk^ 

jlS" H U^bj • J 3 *-* jjJj>^« _^p ^yj Ji oV_pJl db cJ-*i"l Ji jj^cuv 
JUJU .0^1 f^JI *j-s> <i^lj JJ/ Ji^ alfrS' O^yi JJS.UJ 0t Ljl^.L 

jji iLULT .JjVI Jl \**&\ *-ki^J N apL- b. csJa-j ^j^J 4pL- Ji. iSj>H\t 
.rewound ipLJlS' 4jy iUj Dt l)jj Jj^I ^Jl «^^-j» 01 ^k~~i V cj^J 1 

«.LU** .jJup (j^liil OjiJl ^JLva^. ^ jULJI t Js- L^ij (j>jij JS'Lill olJj 
jl Oji 'j^jJI ^ S_^l^. <_£* ^l uv'j^l («-* Ij^L»; _ ijjii\ dit ^^ - 5-Ijj^- 1 ' 
o> dJUL.i_y.jJl oLUp ^ J^ . J^J.1 Jl jf ^lil Jl TjUjI Ijjji 
jl 8jl>l £C c^JI yiliJI J_^UJI .^ dJL.bp r jJI ^JS _yi cJuVl Jl diii 

^y. OjljJ-1 jiJ^J 7<— i L«-«J CA^-LJl j»L^-^l Jl SijUl j»L_^-Ml j» L'UL" JSJJ." 



io 
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j^jil *4*» Oj^Jl JU JJcj a)I .^-^Jl! JjIS js* O^LaJ\ iJLji .eijUl Jl A^-LJl 
jjSOl Ol A^JH\ Jl 4*j~J *L*JUJI J~»J. T Jl2i .«Uf^i c£.sU-l ^Jo Jj^Ja Jl i^^ 
JJ.I IjvA .^gSLaUpj^JI jjljjl j^ aJU- _piJ »JJ"-Ij <4>- ^ jUs^Ji J l^>w> 
Jj>x^j jj>JI (U^kJ '(7jl*~' (C* ^ CAJ *j'_/*-l OU-j.3 j\jAZ^\ y>tj 
<.i£y*fiL& ,Jiy>r }JcJ\ aJU- JiC 4jl .8l£jJ/^ Oljil)) *~*b i-Jyu" s^ll^v* a!U- 

a~Lnp jbJI J»j<iJ Sj-w~^> Oj5j M ^!l AiljaJI jl sj^iJl jIjuL» entropy ^j.}_fr\ j' 
^ Jil 5JU- J JIjjU aJI ^ _ jJ-I II* Jl Juc o-c J O^nJI Ol 2L2J>J X*~$o 

oJlT fjj^ OjSJ AjjJlJl «jj-^JI 01 Oj-SOi uiioS'l t. \ <\ T • Af- J 

.lg~A*J jP IJu*j *iJuJ Olj^lj c-i-UX> Oj^Jl jl lj-li}-J 01 wUj ti)U- JT J A^U- 
jl Ai*^ 0j>Jl tAjJaJl «JL$J Uiji .jc^>Jl jU>iiNlj AJjyJ.1 Ajjadl ^LvYl ys lAAj 
J-^U-I J-UiSlj . JU> jU>&jl J C~^ <U^> OjJb \ o y^> \& «U>i -ij^-j^l (J) 

AjyaJ JJLgjdl /r aij . JJJl jUsiiVl dUS Jp -us>Li yi ajUc «jUpI Ol^U-^l *jJI 
\ <\ o *i j.1*. ^ij .^.j^J 1 j^ J ^"bj^ 1 ois-soji! JuSij Igif Jp _^iJI jU>i;Nl 
A*Jajj lJdJi\ j»jkJI A^ilTl Jl ^Ua^- J aJI _^ip JUSI Pius ^j* bUl jLit 
Ol A>-jjJ t^j^J! .y*** j*- 4 v4a— ^iTVl A~ijl ji^l jU^aJ^'l jijUv-* J-*^ ' J^-' 

Ujss*>ISj .U^Uj A-^i ij,\ Jflf-I j» UU AjJ^j Aij^iaj j-S~ij Ol k—^xJ /^4X^1 jjL* 
. J'iUaNl Jp AjIJu V j I ca^jjJJ A,IXj Jjiil /y p\ AJ^-UU Ajl-Lo O^jij 

OjSOl 01 UJ c^JjI OjXj JjiJl olijU» ^ jjaU^ j~5Cit jU>i;Nl \ij&> 01 
JSj OjSJI |jb .^^iCnJJ aLU jjP oLLp «^ JS"lw> iiU* ^^Ji c^^l J j^jJot^» 
•*t^ v es* * :> ^-f^ J'ji^ J^-l oijJl Jj wound upAiy wUpI ^^ . ^-j^j 
yj) s-LiiJI J 5^jA>^. asUJl. (jj^. iSj Ol A^Jai-J V UV (.ZJ^ Uji «.L— j 

^««j 01 t$i* jj-^aJl *^sl~~j l jd\ (Jj^a2\\ AsUdi ^ sOa 0^ c(aJj^ AJ^v 0^1j ^ « 

j«j o^ ijUu- o/3i j^>- o*>\^^ «iu ^J aji ur .a..ijJi jl. ^jSfi ji 

.^yjJl ja i-d ^jNl Jp Jbjl~}\ iSz\J& U>)U tSOpLu jjlku ol^i 01 Uj .Ajjj 
APj^>t-« Uj^>-ijJ Jaii IS'Ltil -jj» aPjxk>«^ jUtijNl Ajjaj Isi t^lliji «^ 

i n 
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UU Ijjp Jjli L$i ?J A'i >Ull ^ j-iOl jl^iVl ^~, tfM\ L- LgJLit ( _ r -J tl ^i 

,_/>/«) I iJuo jl ^i • ■^j- 1 ' ^^ f 'j» i_s* ^ ■i-^*^' jl£* ^ io-i'ji» eili ^"y *^ 
<_£J^ .i»UJl 4^-Jl Jjb^t' 4jjiaj jip i*JlS j~Ss)l jUxijMl ij^ii -Ij"^ J^ 1 ^ 

jUjJl jjj-i* (jp LfUa» j>-? ^ iilli JjJ-^ $ <_s* ^>UJl «L—oU i^L-^l oL-JI 
jsj-JS ftji! J~^o" U ISU . jjSOl J-^>V 2L~Jl 2l V^ p ^^ W ^l> ^i -Ol^ltj 
~j ^ jiTti jiTl L^*j ja cAj£\ ^jti iJSdi* u(Jn^\ Jl j£& f-^ 1 
J L-u, J*U^I ^ j, ftjLl ^^o ji i jJU jjTji oli 4JU- Jl J^JI 

.jW^Vl &L- Jl ^.jJLp 

♦3L* jlf «ul Js\ja^ <.li~~j a^ iiL* jj£> jl Js-c V «o I ijjj Jwf-Jl ^ 

c,2jj\_^J\ 4-jSU-I jip t^Jljcu) 4j^-jl>- Sji ^ U f-jj J_J>-J ^j^i C^^Jflpl JsUjlJl 2JU- 

^ ^iT^ 1 -A' ^j^> "UI Oj£u- JUlj coSU-l JjiiJ OJI& dAJS V^Jj 
«aTjj oSUJJ 4~L>-ljJl ijii\ j^f tlJjf iijlft jj& jl l-^j Vrj^-' «^ 4 -^ 'dJJS 
cjl^ii^^U iaJlsU OjiJI eJu* «bjSj Ji <_fjyi U diSJJ .Jajwdl ajJJjJ U-^j -^ jj^ 
C-J* 1 4«~JaJI L^iija; Ji ^1 t^jiJl U L^j^J J- 4 tlfj t"U ojLJ jl Jai*> j^ f-ji 
OIjLipI jl Vj, <.iSyei\ J^Uj" eJ/0 V UI ja jvpjl ^ SeJLgS' sJuJj» ^Jj^ 
jU tahlil ejLJ CJibjl LK" J lili J~~* J*i .jjaj" ilJlT Lfji JjV aiA?^ olp 
4j_^Jl eilll ejLJ C-?w9l U ISU .pj— i 7^w2J Vj^' S^lH ^ Oj-^JI ip^ 
^_Jl Aj^plidJ Uli (jiiU* l-AA j>J .sj-^JI 4Pj— J_^u- Oj^l ip^ jU SiJl* 
j^<C- jl ^ V JbJLj .^1 ^ ^1 jSsi, ^LjJ jjtt" ^ U jl Jy; yJl 
•^ j-Tl oiU-l ey dj>£^> isU-^J^I «.UI 2Jb-^ ^ai .abi* N J^-io 4-w-U eilil 
iaU-iajNl _pJ JJ.I frlji»-l ( _jlp Sjili j-P j_^CL^ 5jL~«Jl jl l? >j IJjkj iejL-^l e_^i 

.ijjjl4-l JjtflJ 

^j iy J^-y M 'js-^l jU^^/l s-bJI 6i> c^JJlS' _ !~br- JyJii JsU-^l Jajj^ 
Silil cJlT iiU .Jl>- aJ ^-J Jl>«— jVU .oiU-U ii^LJl a_^ill 2j:ja *J&~J jjS^I 
^i aLi< 1 ,J>«io ilaji-^» cJlS Lgjl Ju if Jij, 4(3*»^« j;>p J^-ij jjSol ^ Sj^i^» 

tv 
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l-J^C sb>2 JsUwaJl s^Ssis .jjcJL^J V Lili" S.slU AiliTj *_jlJjiNl »jS UjaJI sijs 

.Singularity iob^l *-*Ij jw^yi OjJUj-a!! «.L-Ul ^oJ 
tOjSJl oLio J^p v^y f**}""^ *Mj' '-r' W J^ £^ J ^i *v^ ^ o* t&Jh J^ 

jA ^a j~-*^ jUtiJ^ft 2L;bj« 01 4jji Objjai 5L~Lj i UJI JiJ .«.^jU ^yi^j 
J nJfc*il k_Jl4-l 't/^ JjS' (/ a~Wu* -^Jj-^ ^-^ ^pW «j* %SU-S ji lili» l^*^ 
jjP J^~J Vj^ Silil C~pJj ji ^J&- SwU^u-^ C— J ijb^iii jl yt L_p»Jli; 
4^^JL _ jl cjj\x^ujI L^pLv (Jl 4-pU-l 4jjisu <ujL^j Oj>J «UIp <U-~« l$jl .jL~z« 

«.Uj-jiJI s-Uip J»L»jl ji jsf^il jU^ii^l 2LJbj# o_ ; XiJ ijzS ^jl^ C-jA>- 

jUjilj eilil jl jA 4^jUil d-Lft, i_jL*J JL»t J^XJJ .L/^t AjIJo -UP L>-jJj*»vuj_xJ|j 
4^Jb i. I» ^U* JsLjjNl IJlA k>«JJ .i»Ull 4~~J1 4j^iJ! J Aiajlj^ OlSvilj 

a-U-Lu iiy>*5 CjIj*tI j! <_fl .iUi"l j\ ?jj£> <£b frLiaiJ! jy^i 01 j> 2jb ^iSi 
■Hjja"....; »l.>all Jl s^Svji) ?-Ljj j1 f»Ju«j jtjuJij /jjJJl s-ijlSU JJ-«j5 L^-Lj AJL^il jl 

.£j*»jil I^J ^UJ\ ^ Jrfjll J^i ^ /U^l o^/ ^l^ Jl ^1 t^^i j! 
JsUuiiNl ^>U, \}^i U iilj ( 'UX ^li! J jUiJl jlT tl-Lc ^iCJl JA 
Lui^ ^UsiJI jlT lil ,j& .«LuN jSLi. U*S^. 015" ^UaiJl 0l* c^l^^i 
a^IjJIj .«-^V J! ^^ Ojil Jl» "5U» ^^; ^ V^i ''"l' '?^ ^ J^^ 
V il tUajj ^>h 01 c^j j>.jJi 01 j— sio" OUjJlj OlS^l Jv A-**Vl oOjJJJI 
iJb_/ UzjI ^ Ajilil AJb^Jl 0^ dJJJuj .OlC 0j:> /y j iiba O^SC 01 j&: 
oJl^j tOUjJlj OlSsit oLOS" J j-Ua? AJlijjii^ luJly ^-— *■ 0* Lfj -V' j - iJliC 
L» /^ .j^_>Slj OlSO.1 i_^>-j IaJop ^_iijX; ^jJt ikiJl ?rjl>- l^sk; t ^ r SCr M OyljiJl 
«UiJ Jp J-^ 2 ^ -^-^ b' ojj^-aJl tSJbyai! -Up ^ia»jj 01 ^j^j s-bj-iJt ^rJljS 0U 

tA 



Jaii ^J Jic j>xU r jUJl jjs^l jLs JUL tOUjJl - Ci\£i\ JLJbji ^>^ 

OliCll Ji «ki -Up ^jl^> (J jl^NlJ <?jS}\ j\>Ju^\ ^^ J :^ ^Ul jLo 
a,^^ 4Uj .^1 jUiiVl £. a^jJI Jl Ji *7li ^ jlSCilj .J^l»)fl Jp 
4La ^ J «j| ^ ajI^-VIj ?^l jL^^I JJ ^j^ liUi) :Ji>Jl yi itil* 
01 Oiia^pjl ( _ r jJLaJl jIpI LjIj LiCi .j^S\ jU^Vl -Up Lb «oli -X>o ^jil* .«J** J 
jj .o-jjj-l i^-^ 1 (_i*jll 5*2 J^j y> II* j t/^jil ^ ^j-Jj ^yjJI £• jl>- |JUJI 
p LvJl Ijii U^j t J U- y ^ di* « IJuxj ^^^U jIJjc^I ^^Ip 5.LixJl *^- <j£j 
Ias-Ij IjJ-^2> ilJi *_« cu~^ ot^ikJ /w»j Oi~>-yj^— "j^JI o^ 2 ^ Jj^~J <.0_pJl 



i<\ 
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4jjL} CjJUcI (Jai&> pSic 



Lrr^j^^j^ ejlpN oVjUw. iJliA CJLfj .^l-JI Oj2 Lwb j^lT 4jJuNl Sj^I 

V* 5 ^-*J t^^*^ O^iU* a~.IjJj Ijj OUwljji jJ^-^31 ^Oj jj-O"*-" ^Jj ^r-*^' 
.jjAUi) jl iXaSj U} Uji ui^aj t i» La J^aIjJ e-^ t_iJLa L« . L>- y y»*** ^>JJ ^u^JL 

jJo^ JAjtC iX>JJ 4j~^ jI=»bj!JL) IJUj Oji jjp Jji>4 ^ iJjs-lj A£-y^>tJ- J.jg'.ij 

jj ^^-?w tJJuJk! jjWI w^-*i c / fi J-^' j^J^Ls .aJL? ^yaladb 1-S-J *j j-»j it-k>- 
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jj£i flA^jl ^JJi r j «JL aIUiLI J~^Lk!l OUjy^i J^-jl \ <\ Y T *Ip ^j 
(^1 aJLj ol_ji-> a~a> -Uj j>J ,aJ L^»>c^i ^^Sj J ^buijjl ^^50 cjjli^j! Jl c/jj^ 
Jl' t>Ui .iJui. J_^3l jb Jj^-i" jj^*j J*La> jjjil 4j j»U {^JJI JsLi^^l «^ 

.aj jj*>0l i_i!^^l jU Oj^s uJLisS'l 

b'jS' *Jij Jj i^yaliiJlj iJUJl C^J^ (*-* u"^ J' J^>JI ^Jr ^ jU^j_^ ui*^ 
rc^aij L^vi lift JjI-UI sJlA j^ (_gli . JuVl J^ aJJ-C ajI^jj 'j^ jU«-«Jl -U^ 'J-rf 
5jU iJLft jlff lij, t^L-l J^j .Oj53t (i ajj^il Silll Aj^S' Jp juj*,> diii ji 
jls dUJjj .iJ^-i^- ijL^Jl jJjjj cJ^JI oxJuJI oi5jj 4jL^jJ1 ji L^ijiU»- jls aJIT 
^>yj .{&**& uh^. frUiaSJl J-~ *A** (J^*^ t3j~- ^j^ jljf' ^ ijHjs' l3j>- 
ijl Jp . jjSOl jW^ ^jJJail Sili^Jl ja aJUL j^Ij Jali j^SC" j»j>JI 01 obLJ-l 

aJIS' jjSj Ji t«-5y j^ jl Ljji« aib» j^ e > tt^' VkS' J-*- (Sji JJ-i iib* t JU- 
.«sijAill Silll eJiaj Okl» ^yi jS'bu Jj-i M -,_/"Jl Ji'J*' l£ 

jl aJISJiL ^^vij jl LJUi tjyalibJl SjIpI c_~~~J 4^15" S.aU iJLa t yH> jU 

J SjjS' e^T iiU* .(^) jrij JS^iJI J ^>y y> VS Jfi+t dj^H Ji jj&l 

A^jajl oli Ls^j]j**o«j>Jl *^> 4SL-JI *tZz~Jj '(jA^il fT**?^ jj-£~ LjrjJj-»— 'jSJI 
t _ f «i*JI JjUII y jUjj^i <uJi (_5JJ| jL«jJl L^j) Lf! jl J^J.1 j* J^i .LlU-l 
^j^ ^^1 jUiJ^I j^ Oi^l 0^^ 5J ^ 5Jw Oij ?ajJjNI ajj*U icJuSI Sj^iJJ 
iaJ^L. AjLiJ) a^-jI jdJ Ji «?L»a1 j j eL^ ajjjJ i^JiJl aj^JI JdC a_^53l i^JuiJl 
^^ 7riyJi\ (.^ Ji' JJi . LS -J*J1 O^J! f>W aSL-L»^. j UJI ^ jiiJ LjJl ^1 
^a JJj^ jU*ij'l ^J} JUht^jl j» j-iOl i]y^\ J?Ui .j^Ljil ^ulL; UJj Ijji 
jj^Jl JJjj ^jSOi tiiUA Ja^j" iOjdl oViUli jl l5 ^«j IJlftj cjjtill Ajbjj Jalij 
J-i j~S"Uj jl U s. ( _ g -iJ c5jjj-jail j^ jU tOljy UfLi» JjJ ijJ ^J\ l jiMj js 
lil Jaii ^5Ci y I jIJuj^I t ybj4-l O^ ^ .AJI' ^jliLl J| aJ lil ^Jyj coiU-l 
^1 oliil SjaSI Ji» c(5.LsiiJl J aj-L^JI (_£|) «ijlis 5_j-aJ v^w j^Sol a£~j>- OjIS" 
. JJU J^Ip ^^o jljiill J jil U>S0 t( yb^J L^jil 

Jais LS ^J 7-ij^Jl A^iL^ jU iIJl^j ^LHJ aJVI ^jJJ jlS^.VL jlT jJ ^>- 

0^ 
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dJL»U>^>dJ J^l JjJUil* .^Ub UUj-iJi oLL*J! J*Uo"j tUSOl jj&l 55^ 
^jj^Vl j^ju-J jlj tEntropy ^jj^ 1 oLUjJI «i* JJy jl t-JlL. JIjjL. 

<ol Jy a>-j JiJ .^^MU OjlSl oUJMj J cTolman Jy ;>jL>x^j «u^Tl s-^jp 

.Jjlals J^Jal «js^-^l 4JlU-lj ij£\i jS\ OULU Tt-w 2 ^ 4 Jj>Jl i^jj^ ?J£J ^»~ri 




Jime 



• tj-ojJI £-° ->^' r..'"" 1 "' CiUUaJI <v_jjjjla jj£J 4-isJJlj JJ^I T J^-°J 15-S 

.c3*>Us)/l Jp 4s_b Lil». ^J jjS3l jl j& aJ^-JI ^iJI jj& JLJlj 
IjjI jj£JI J^aj N '^j^Nl J ^~~il y\Juji\ j* -s-Jl jl y s-^ ^^b 
J! ^LLjNL ^ LgJl t^j-^S ^jj^t ^L» i^ ^J t i ^J\i i iyj jjiy Jl 

.cJj>\ iLU ^j^Nl ^y -iijll e^y iJuVl 

J} J^aj eij~- <uN t<UP f UjJ! J>^N y I Ljul UjT j! eJyc. jjy> Oli" cjjSCi! 
Jwj«j jlT jjX!l iJS jl 4JLI>- -u^J^j AaJj oJj>^ cJj J Jv.Lpj^y jjiy 

LUJ j* 1^*) 4jj^ SjLJJ j^i^» JjjJ jjj» ^ .y^Loj^dl Ojljsil Jijs 

Jj^jl ^J^Nl J J-U7jVl jl jJjAJ y>Nl \Jui .(iJU5J UjvLP i^J Sjlil jl i-»Jj«ll 
SjLi.Nl l$jt* C~Uj^ is^dl o-La /^J .iJUa jj53l jl aJLaz- M i£yu jl jlCaNl 

^-jj~- ^j^Nlj s<jdiM Jl j*^ (.J^ JT jU t ( _ / alix> jjSOl jlf lif :j»U jvj Jl 

<-3y^ Q*j>\ jl C^l .4~~XP jt-^l v_ij~- lil^lipj^jjl J J^ jjjliJlj tAjtf jj^aiLuJ 
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^,-^P ^ lJj- j^jli ^ — aJi p-g-Jl jl C^^J OiLrM 8/lJUlj ^UjJl ^ip 

.j «Sol • _» iJ^jil jjJaJI a >~^ <-*2* ip-^ 




(r) jsjui 

j>JI JiUj , f UVl Jl «>JJI j^ j^lll j> JM^ .^JU ^U OjS 

jj^j Jj] j^»^- - -!' o-° <^lJjJ <^a_jIjS .i_iLLJI Jl <j-ojJI jj^jj (j^ila'nll 

• Loop Jl t>jJI JJ*3 dJl»j Bj> A SjjiiVlj JjVl olli^iJI 

c^-LSvjiJ^Aj a^juS j Jij .^aiia! j^kJl LjUL^J j_«>c^ tlgjjj^j Jj^i» ,%pj 

,}Ui LtU- jjSOl j^SL^ aJU-I dib* ^i .Loop <j j^ 
J^J^j V Ji i_>UzWl jl ,_/»/» I (jJJl jLj dyr- oUai; y I c Lu j *i^Udl jjSOl 
^ SUi j^jJI -^u (_r£*i< ^ jr* ^^ -Ji^'j -^ "j* J^* Wij-^ J^ '«W^ 
^1 ^;^iJ Ljjb ojJj JJ Uli l j^'%i *j ^yj tsda-j jio Uj t ( _ 5 *Japl -U: iji 
IS ( _ r Oj 2LL.V5 ^ oLL*Jl Jn« j! . ^uT . Jij l y^- AiJ lj9 t^ll aljfVl 

ijjLL. ji Jlij .^ISC^Vl JJ jJaLj Jp JjVi (JIJLJ 4*J^. sljj Jb*^ tj- 1 ^! 

JJljT jtL- ,>■ JJu Ju*Jl ^>lil ^ ^iJl Jib o VI ^pU^VI JUJI oVa~ 

«r 
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JSo ^yjil r» j-" *\4-\ 7^y l£j>-\ Sy&Ui y* ^Js>[xkAjj>^\ pUti JtAjaJl 
Li jj-Jj cL^JL-j} Ji*j LJb l^JUL^I jrij t Jlill L-« { Js- c^J—V 5jLi|_j .t-^j 
ja oWjll ji^" 64-SCLw-*^ oUj^ A;;^*^! o^L^il Jjy Ujjp aJ^ IJko .dU-b 

LiiSt iJS3lj) .^L-*>U1 oLSIy» JU. Sijlji. <. OjiCJl tJl^t ^ a/ a^L-^I 
oW-jll ^ jUa; ^1 SJ^SI Lj^ (RetardediUS' ^ oW>«ii (jfj^ J*-^ 
o »Alidl jjiJl ^ (j-5^^ ^yjJl j»^- jlS' liU .Advanced i*i£" ^ aI^I 

JjuX^-j c- *^*.»J tLj2jl ,r^-*^ jl A-lp 2uXL-">Ul isfjit A^p- olsft jU cjjXll 

c-jy jl ( _ r >j Joj J»J> JW ^ jII s^jp Advanced o U-jjr RetardedoU^ 

^»JipMl ^wUJl a_^a ^»j J^^-i i-*j— < (-SsL-^i oL>-j^ a-^j»- jls j^SJI jUsil^l 
Ol>-j^ iSuA «Sw* " jiS- i I «isM AiP cA~~SsjO^ O u»- v» /k» SJjIji* Ol~o (IJJcJ 
tUlS' lils . ( j^iSxi! j^i» j.UjI AiJ.Ua C>Wy jKr~^ L«-^ . 5_jjl— ^^> <L~X«c^j 4lJa^» 
\£ja ^ AiiJju oWy ^» IJbf *>Ui W«jJ^ iJU* jl ^*j IgJl» A>*->s^» S^iJl «Aa 

.«JJLuJj j,»» a-^LL.^ oU-y dj>s^ o.u ti^jdljj .iiftl^jl 5j^xS! 

Igj f U 4jyf ^j jLi>-Nl O^ C^^sj IgJl Nl caJL>- Jju" Ji i^SCiil «Jl*. jl *^ 

jl ys 4j_^>dl 1j^> .^j^ijJl jyU! ol~* r - u ^ Partridge r-^iyj^ j' i J. ^^-^ 

<»J0 ti~»- ^-Li _p*«j \$2rj* oU-jilj '(Jlj* (V* AjSU-^ i Ol>y C-JilJal li[ 

jl \_gj ^i_vu U li|j .S» L iJLa <UvSv*> oi>y jjxi~- oL>-jll jls t i g ,^l ^"-»1 

Ji -lll j^SC ^^ yb jl 0j2j*s~~j <-Jj~* if^ \(.y>- jls (js,UaiJl i IJLjy jiOi 
.jJwa jjiUJ j-^aiP JjJjp dil^C Ji 4JLLJI jj-Jj oU-jil j^» ijb-^l APj^j^I .gilp 

^ I^^Ju^j \g.y>- J>\j£\ J\ Ju*^- jiJJ oUy jl» caJU-1 ^ tiU: OilS' li[ 

^ JJi <ijli il4-X>4 A^jdl j_^c^j .a^jcII oU-jil LfBf^^iwit Jl iilJaJI 

.4iiJo> OL>-y (-1& *>Uj r-JoyjL -L>o J t^LaJl oNN iJUJl i^LJ-l 

_^JI ^ jl Nl tVUw Jj^. Ji j>ai ^jJI ^bJl ji ^ ^Jl j* 



o^U 4>^lS3l ypS/l c^L^-l ^Jl^ ^ c jL^^Nl a^-UJ Jlji-I j& ji 



ji ^d ji^j j^i au- s^jit iiu ^jjjjj .Li&ui ^j^ j Oj£u *£* yju 

aLJL i! U- 1 iijli* jbs^L .((jj.1 jj*j» i_3j~* JJjjp Jjuf- a^pj ivsl>- A£-y>j^» 
(f' &y i/ 5 ^V ^^ ^^ lM^" o^ 1 dr 4 ■</ i ^J* *^J J^ 1 - 5 «yr*^ 

lljLJl ^y f-jJl diii ,5-jIj 4luiJ1 Ja^LiJ JljcJ Lj~« «JjIpj cAjjU-I Olj-br 
sJuJji Aijjaj a£"U^ i-*Jjiaj! J- 4 APj^>t^ twijaii AifsJ c Uli VU^» ^^J ^ylyljit 

4jUxJI aJ Lc L^jsJ ^jij Lfil C-J&jj Ji Lu j ♦pIsI.I Oj^JI 3^X4 t)J diJi .*> 
«jjlj>JI L>-^lj^~-ji rclj^j y *J=>J li-b- tgJjtp Ji A^-S jLa jji~~- Ui A>-jjJ 
jl» c^sTl (i-vaiJ (jA^; (»15 c^-iJl A-^jUi .U^N As-^iL- U (Jl&j «L? i^JJl 

.8jj-^j fja^l Jk» A?- 1 j» I Di i— *^pI 
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jj&mA ^JL> 



i)Js}\ oL~j«jjI y*-\$ [i s-L-v» oli :aJUI 2^2aJI jJjp ^Uy U c^jjj 
( ^pJu l»_Li Ijj&Li» jl Jj»; Uujj^J! ^y> /jjAjIp iS-^y, ^j^ *^y jz~~i. Oli '(ji/*"**^ 
^ .l^J ijUfrj V Si^L- sKj^ j.*5UI J^b f^U-t J^ jjLiil jjOj ./J^ 1 ^r/ 

jj . Oj^SCJ) ji- \y*j Oj£j Ji jJ-aJl ^_y>y 01 - «W^ - U-gJ Ja^ C-JI Ji Jjjail 
iL-j _ dJJi /^ Voj _ Oj&l d!U? Ujj „^ ^ jUiJl ^j cSjIJu iiUft ^ 

j^ jU^iJl iitj* t ^5C J 4it ^j* jJjp _ iS^y, hj^> hy^ "JA «j^l .UJ- L»$j_^j 
ji>- ^ tOj53l J-U^ U^j tdJUi <y ^Aj .SiUl JS" O-iU- aJ <jj>3\ OjSOJ J^lT 
^ «ilil Asliff Ja— _p Ol 0~»*j Olj>*iJl ">UJ jl_ / *^l Silil ^ e_bA>- obj>- 
L^Jj^ ^ «jjJJl *Lx! j^iaiil ^ °^" jj- 5 j? J- <-^y 'y*^ *jI* .^1j ( _ s 4~> 0_^>JI 
5j111 j» JxAi" D! «j j l» OjSo" 30jJj>- c^\y>^ ( _^xJ c4jL^_JI ^ ^^Jl JyJ- 1*Jjs- 
jy^£- j* Oly-I j* -SaJL>- iiL» 0j£~» LS k*-» C-ij (j! ^ii „bJL>- aSjA^I 
i-U Jii O^SCw- j^Jl j N tMJi SApLo. j^C^, 1a>- 4£-UJl Olyrl ^^J" (4Pj^> 
0! Silil jL>- JJj^j slilj 0_^J1 i-U J-Ua 01 -^j t^-^jJ jj-^J .4j.s\} -^ lj~^ 

4j| j-Lj ^ ilU- 4~iJ aJU-I ajjfc .4JIS' 5ja~-j^ "tiliT ^1p Jiil>xj sO;>tJ -i 2 - 4 * Oj^J 

2JU~ ^ <ux! cL5"L< j^-J ^^Jl 01 N} i<ui jI^^jl^L c^j^j s-lil 0l ^-«i «aJIj j^^iil 
.«Oj^ij oliJI 4JU-! 4jJiJ)) *^b iJyu Aj^laJl C^-s^f cd^ii .4il' 

^ ^^k-j - ajIj t ( -»iJI J^J '^U^ j' ^'-^ ^ (_r^ ^^ ^^' J^ Oj^JI 
Ojil ^^j OjSCU r-ij-«-Jl I -i* .«i-U j» -ijJ! ^ aJ^JI t_-ai-l A-^r 
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JjJjiij i_jui r- • -*iJ <uL~aiJi «O' JJaP « (_£jjjj j»JJL «J .Apl^JI j i Jlju j!-<kX~olj 

Jj_^a i^yi .L^'li ii<Liii «Jus. ^U J^jt; jlff Hoylejjy -Ajy W^j jr^ -'^ 
^ Silil jl Uj .ailil j^ 5JuJl>- olji r-b>l jJIj a) jj>^ (<jl>- Jl>i»)) aJIx*I 
tAilkll aJj-^. jyUJ ill^Sl Ajlir Jjja aJ jLipI jlSCNl jls tiSUaJl ^ JiCi, 
SiUJ a~L> ait J*^. aJIJ jULl Jb^ .^UiT jjiC j V a^U- N IJ\* jSO 
a^Lj <L,lji j^» . jJi-l Jbi «JjIjJ.1 a^LJI SSU=J\ JjJ? jp Uli JpyZ ^f AijJjil 
IgSTjjC OlT aIU- Jl^ ^jJj^-jSOl ^-ij^Jl jl J.y> J*J*£\ tJjLil ^/U!l IJ^J 

.jjy^j t_£J^ Aj^iaJ IfikS ^1 AX.WI aJU-I i_>yj _ J ^i Jj'Jjvj - al^lj 
Aitijl aJU-I Aj^iiJ S>-y jl JL-J2J (^jjj-^JI C^jliJl *PJJI Jjy> J^P j»A5 JiaJ 

.^JsJI jUiiNt Aj^jiJ ^Jdl ^Lll l$Jl yjJi //> jiTl j! Aip Jl^i» OA*i .L»Jbr 
tU\J| &j° tj*- «-f' I - A^jliJl aJU-I Aj^JiJ j*J»lj ,+ g -; , - y - jjJj-Lp ?.L>ip jJ* JJL) 
h^ JjU jj-JJ y 9J J\ Jl a^UI a/Vl Jlj Ijiljl JL2i j-iOl jUO^I 
ts'i Jj^J 'J- 1 ^ 1 j' l^- ^^~ ^-U- illift ^vJ tAjlOj aJ ^^J j^f ^ .Oj£Jl 
.lyL- j^SOl cUbV ^t J 3 ^ cS^ v^ ^ '«W>^ a*«%8 A ^*4- (^Ijj*» (J^- J^>* 

jl Si-ib- .LgJU-uL. ^ a^jN jj; a^j mon sequitur ^ a^xJ| cJ*iJb 
jSLiJl j^^Jl ii^j lili J\ (.tsyrj rr^ ^ y j- 1 ! <j J-^l «J jj^> M Si j^SOl 
Jl>^ Jlt.) aJ^-^I O^Ul i^l dUlT lili _ r «i J " V l^jl JuTl^iL .aJLp y. gjjjt 
^^j jl jjjjl l^jL^P j^. .i^liJI aJU-I Js^i ( _ r ~^jj" ,jb\ AJbj^iJl t^-sLllj '(J^"' 
^i yt modus operandi J*p Lfil Jp oliit aJU-I aj^J)^ ^yMJl ^^ 
JiV t^jl>-i Ojil LfcM. toA'l Jl jt.-.y tjT jU cjJLSi -u,j .aU J*>y-I kUJl 
■Jtj~Li]\j oL>b^l JIp ^r^'l tjij-i^ 1 ! Jjlll ajL^J j>J J_j Jj^T U?yN *^'^i 

»_^jLkl jjjyt*>ul yZijt .OjA*>UI A^jJ<» Aijjis [<°-~i U -U§ilj i— 'jjj -^jAlI 

^^Jaj .i^J Ali; Ajljj aJ (J -J jj£" JUaJ tj^ ^ ^y. jii^i! ^J-ialil L5 >s-»J.I 

jjP-L- .AjtJaJl A^lpli J J*>1>- j»wUiJ csj^^-w» «jjj^- y ^Jj Ajli jMi-l aUI isLiJ 

.*jLJI J-AiJl J aS">U- Ls-yj^^y^ ?-j->j^ J^ 

Ai*^ Cjl^ LfjV Jj A-i~Ji j—^t l Js- ( _ r J Jj-dJLi AI;liJl aJU-I Ajjaj C-~^>- 
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,J^)1 lift jl~>-l ^ <lr^ Ai*^-«-C- ijj£s\j Ol>_^~Jj jjg^j tv_— iJ-1 («v^ (j» 
LT J s^jJl <u1p ^ UT jAJ N IgJU tljtff SJl^j Ul_^>-I 0_ ?i fKU!i ^Jl^ l>Jc*i 
4\*-J\ dJI" JJ ijjjil^l oL>-^U j" jtj-iJ! L^y" Ujup t^l iJUdl ^^1 ^ ^^ 
aAp o*j ^1 c^^i Vj--jJ^ Ol OjjSviill ^Ja^^ oJIa L»U ^i .,_/»jVl (Jl iLjJaJl 
01 4dX!i;j -O^-Jl oyM. JJ ^^ l*£" L*Lh ^^"^ tVj-^ 1 O^ 1 c^ Oy*^ 

Jj>-I ^ yb^> Olj» ,_i Oj^AJ ((Oljai!)) j"Ai- T Ot *-Ja2~J Si^t* j-UaiJl i**lj.i 
^V» J^u*>t» a^P JJ j! Uv/»l< 7«-*v' -w .^jjj-ijtil Ojijl oL~~» Ja~«j ^» SjjUil 
r-JLc iLlpl JjLl» iysUoj tO »1 aAs- jJuj LvP IJLsf lib>** jXo 0_^l OlST jj^Jl 

01 ^U^l £. \<\"\o f\& ij J\ oli)! aJU-l Ajjai ^' J j£>S\ Ji*~l) 
^jL^aJl Jy oUrji tl)*^' _^J iLj ijlj>- <s?j3 -X& <Sj>J-\ ?-Ui^L ,*j>«x~j j_^Jl 
C-il>- TtAj j-» f- j} ij~>Jl jUtiiVl /^ e^lL» 3JL ^A f U^^/l IJjs j! JjiiJ . jJJail 
^U>- fjkiv»! t-i-S' (t-fiJ 01 4_~*^aJl y ,dj&\ SjVj C-ailj ^1 aXlJI ejl^sUi 
olgS' SJU=— .lOsf. IjUj clo>- UaJuA> OlT 01 A*j <u^3l Sill! Oji Liuj 0! ^Uil 
jl ^ V oL" iJU- ^j ^J Oj^Jl 01 <Ut2~ j£j ,oLi5! ilU-t Ajjal J> CjjJ- V 
Jl» 01 A*, l^iT ,Jj jlS Jjj* jlp jiiU Jldi >^l j£j t JU^ S^LI ^J.1 jJbU 
4J oW 0_^T ,_i (j^«J Uii JJJ _ L^i" . oVl U>-jJj^^j50l *-*jr -jj^° OjSOl 01 

^ j^i u-^j oir Siiiij oujjij oisa.1 of 8^ ,>i j^ 01 

^ b^p 0U c^lil ^J ^bjjiJl O^L 4ilja^ iLU-l Jic singularity AJb_i 

J j* .jSi\ j\^j6^i\ ^^ (jisi u a^L. isu jij,u .dib ^ ^^^ jujvi 

jU^iJ^I jjaJ 01 bS^r ^«J <gN cONl -bwbr s.j-> ^i JIj^J! (Ia 4jJj k__>«j s JU 
\jjt> J^i .5-«*JI oLiiL» ^i _ SjIp . JU-I ^ LS t-Jj d^wb»- 5.^ (_^( J^ jj^Jl 
Jjp jjaj^j frbj-iil Ov'iJ CJl5" liU ?t_~~- 0j^> OJ^ j~^Jl jUxiiVl 01 (^«j 

J* tji jj\ U 1% .,ju\y)\ dil" J*>U ^ j^i; ilbb 0j^_ ol ^50; V cob>J! 

.*ljJJl JW^ ^jU ^^J) II* £Jj 01 JyN dJJi Jup c^jiOl jUiJ^I c--^ 
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Sj^aJt jbbiu^l ah\ c-luu JA 



J*.j tjj-^Jl jU^Nl J~s J*-iJ «.UjjJl JujSaJI aSjj %-L* Pyrotechnic ajjIJ 

^A U-Lj - 4]a~-JI ljyaS\ eijfc tJai~i j.j_J ^^SvJ .JfijA\ JLfcLiJ IJlS~v» <j-J^J dJJi 

Di ijtjaii Jjl^- jJi- ^xr ^ tbij L*xi -J™^ LS i *-* <_£j-~' J-*^ * - <j^*^ *"*J^ 
\'i\ .ij^^Jc; JjUo Lif frjsr y* j»jJI Jjsrj jj» «.^1 jN tj- 4 ^ ^ W~" *>^ J>N 
^ dj^j jl <^X£ *y _^~~«iSI Iaa jil L^J\iyi j_^x! jz^Z 4JJ! jLsi^Ju-l / U 

.4Jjyo i^-lj t_~~- aS*Ap J*^ 

j-iJl t ^*J _ Li( *j> <.aL<S\j Jarjj l*iX* ^lx>i . ^->lxS l^Jj^j aUI ,ju 4~JL)I (v~*jJ 
J-*£aJI u-j5^j ^ liJj^ jl L5" ULf)) .ol$J ^j>- olJo j^ ^*j Lvl^J ^ ejyij _ 
4JJI «jJi jJLT Nl t_^> dJJiS'j . 1 t^-»gSJb iy^H jl JJ^^I p Jo j»-? j^j tjyVl 
ijj-l IJla Jl e^*±^w. j&- j! Sj-JnJI jU^Vl C->Jb~ Js- j^ju l$Jl jii-l ^lp 

jl JjJL j^j^. ^ UL>- ba^ (_$jjl cJj~- diii A~j*ijj .j^Jl jU^Ml j~~jc£ 
4#,UU ^£/1 0^ OaJ f(t J«.fi r jjj J J* j^ .^-Stj&l ZS's-j ijallj ithJK 
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sUUi i^jJil Sjjr U JUJU (f.^ JS* j*~Jj a^-j y di*ip t)J -'J^' 

JUU jUf JU ^/U ^L, Jy^ . Jtili jL* ^ . V/Li- >TV/ # UY) 

v *-f ^ y uii/i ^ ^ jr ^% ^j ^i of j* jiijf^i :j*jm 

pjjj Ol JJv i y£j .<LII l&j^Ju j/ ^-JC^J A^-U-l j/ p-f-jij ii»j^~OJ Ol ^~>- J 

tCs\jS\ Jl» jf^jjJI Jjcj j! dJJ& dJJ^J Jj» £j**jM j* <dJl r}j>-l f <f£*" 
. lf£l~j j&l CjIj^JI! JL" j^JI (J -Jz£ U^jj . L&JI Ojfji j& Y i~J>J jA \lt> 

_ jYf Livs»j Lj/j^' ._ / ~£l' V-l» ijyr bit* y> dj&l u L*l 01 \JjJ jjl JU-I 

jtJU/l <y «^J-L. J>j*& 01 A?k^j aUI Ol 5^ L/ aiy jj ^^ d-kj -'t>t^' 
UI/ <_^b^« JU^, ^ ja ^Ui/ «iiUJ Jlfi\ jU>Y/ jf YJ <<ti(^ jT jf o* ^ LjjiiJ 

.\$j3ry> JUl di/i y^-v/ j' -W i^t^Jall jAfjJidl j^J6 <Ix-iv< j^P 

=j^*Jf nJJlL» (4lfi j^ JU-JI/ ifj^f ^L*l jJjdJ £& <J U jiCf ;«b*U/ 

IJjzj .JMisY/ ^ip [g-^i; ^~J 4jl .(_^JP ^jj^£ jA «Oj^Jl jl>- <d)l j /i) Jais 
ji*J ^ ijii\ dMf OjSil 4i!l ijjj Jzsi dJb~y i^*!' ,y UI/ JU SUi j>» J^t// 

j/ ^i4/' (jjiOl jLs»() o^-l^ _ r *> .JJL«jJ! oJjt J%± j* j£\ jjjzz L ^j jl ,0jS3l 
jd\ Occam razor f ISji ^^al* ^J «t^-yl Jl*f ^1 .(4)1) j>-\ j^ J%>- ^ Jzai 

^j-^JJ J*- 1 cJlJall 4jL$J ^j .iSjJj^ j£ -Ui* LfJi ^Js- aUI Ljfyi u JaJ J ^jAi 

?<dJl jlU c?i// U jLl* J Y )>^. 
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C 



J J^jL» t_— «5Cfj . U}*- jjii JxjL j\ Ajk^jJ «I! (JjJj+kJI Jj^-jJI jJjfS ?Jl>zZ~*J 

.jj&i jj> jkdi jjj^ jM oi jiscyu . a^L^ 

Jal^j bli .(jjj jA\ lS\£\ ^^JJ _ UU- _ (.LUl x^j <.oSh JiC ijojll 
JU^ 4La uV fdiii &U-I J^ tiUj • «> k^ J*^~ V^l C& ? r ^ 
Uy^ Jjuz~J Ol JJoUj .^jJo^ yjil _ jLSCi/ 0)/ ?JU~> ilb» lillj .L.6L>JJ 

4*a\>- (4j CjlJd (jJJI t^Juil j~~jij jA <U* Jup-jJI l-2JL$JIj t\jL*£- JS\ bjpjf- ij^-b 

J^\j [pLij jfl jy^Jc^ <dJl jjz^z^l 1>Jj& ^j&J ji/ liLii .j»L»?-y/ J»jiL- 

jA U Jj <_gJ^aX Ol l-***! 4~JLe> IjJaJ jj :<Jik>^> y I jJJj yiO U/ :J*tM 
it^vkU ijh. , .-J ijj^a A-laj k%jj~\ t" Aij\*:\\* , lAjgA^Jj Jjb>J ^jJl JjlZJ-l y jSl 
J~~* Jf- - yj-d IjibLl AjJ^i .Zjajljd! jJ> jJtljJiJl Jy. <-^«*}^ i»l*J J^>- y 

£juS cdJJi Jl <*L*yi .jj&\ *f> OV.J jj^Ij Jdl oy. HMI ^^>J- JULI 
Lkjl »jJjj .iJjJj>- j^lj^ ^j^-j }*£ Jz* i^ly c^ljiz^b |»La/' iLu*-/ c^bysJl 
( Ji .iJaJI /t-*LiI i»bgjl ZJbjdf iSjLLojJI <l;d£ ^JlS kjjj ^Jl^sj ^Jlj^-I L^Jj* 
fu> «LoLsU Jb*^> i J <jv kj'yif- pJiS oVjLt< A£-j^s*s> J& pH teJA Zjjbi-I iib*- 

.cLiYl L$J Jaju jdl ZUL&JJ itJj ZJl jJJzxS Ijjidl oJ^i .hili-l j^LolI i^J? 

(iMlf/ J^ljl!! J j^> jt^JI jLfei/V/ ^~ ««s' «jU^-swI ^ (jJJl aJJI iZJjUlL 
dji AjIJ jjt (Lii^l SJJU* I^m J>--L> jJL>- CfjUJf JI UJ^J Ja~~~j j£- IJ^jj 
OlSi* _kii IJLa i/ .L*Jj£ Lj*jjiJl jt~*-l y I^Ss 4JLj? Jj>-jj Y tUli .jz~~Jj 

Ij^l .4^ L^sl^-j iS fH\ ijjjl j~£Jl jUl^'Y/ iL^i^- tlJifS" aJj aJ (JJla Jj^Ij 
jiljZ J U i^j&i*^ j?~-z> Lfl £<**> J J^-k «Oj^Jl jL>- <dJl oh) jj*~J-I Jyil 
LU Jl Lf~~-J ^rfl u ,a5Ls2£-\ U _ jLtil jL^- Js- _ t-Jy^ Ol f.J.1 J^j . Z-L^ aJL 
,*Jl aJJ^b ijJJI «tiSCi Oj&l dJ^j blij (OjSOl liJL>- JJiz> ^JlS iiJuj (aJJI 
U (<lUI IIa j>jh-j Ol Je- - iSj^-H j' Qr>jl - %J^ ?-& ol /J^x^S Ji Yi\ ijl^az+b 
UU*- jifl Jju lJ>j^ Ji» )jjxl* jji iOjSjf ji>- ^LiSj LL^ir L^p *jjj *J 
.ll$f Jl lyry OlcyJ L- ^jf y ^ iUuijffj i%L~jj 

*jl j~£ji jL>^yi <~~r* oi jA> jj^y (ijbf a^> j?*- diitj* idtii a-» '-lyj^ 



W 
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Si** jrt jt.JS 

^ La Oj£J _ U L^Ji _ djf dJL& j^SC j! J*^ a-Jlhll i>L$J ^J .L~*ti 

.cLiyi eJjD dj*- J-^^ 
y>f>- .iJbJI Jj^2iJi ^ j'j^ l-i* ^ ^-0^' s^~T ^U^i (JuiUl t_Jj— ^jj\ 
lAJ^S dj£ti ^jUiJ^/l j£juSl 2J*L^ JJy j! ftj Ll J^ air ISI U :^a ,3^1 
.IpL5| jiTl v=~^ o* ^--^ ^ f' t4j^4* ( ip ja U5" ^»Nl jl>-I tj***iJ Oji ^jl^ 
4AJ-UU UjU- *>UU j^-^j Di <*_Ip l-i^T ^^-jL" ^1 olTj Iju c*_-jj* ^-*j u^"* 

.LIT o^b>t^ *_^i [jj £-^ J*^ '«i* ^Ij t/"JJ ''^v o*^"^ d-P" ^"^' 



facebook.com/ketabme 



£L>> ojJ 4jLjii» 



L^L jLo L Jtk>^ jL>- -»^>-1jj *LJj«J1 ji iJu toiiil ilU-t «jjlaJ Oy x* 
OlijUlI a~«^«j ^LgjN J^-~* (€•** Oj^Jl jl Xi>j jl UJ «.J»! Spllax^Li . j_«^JI 
a^^-uJ *jL j^Jjlj t jlxllj jUjJl ^4 \br\i* *>L^>! Jfj^i jl ji c^iilj>l «Jlj^iil 
t(/ >LLU ^jil Jajj $6J% Jl -M\$ aj\£a\ JUp! f ^ .^jUJI ^ji, ^U- 
.■Uta^s ^j» ^>-li^> J>-^ -2_^>-jJt (_^i oL; -J dAi^jj 

J-^Vl il^Li» _/*_?*- Jj^ *»^P Uli (_£Xl ^J&S tlJL» J^>Uj" ^ ^^1 Ji 

- Silp _ _ / JUu I j* j i^J\jj^ <-~~" Jj-3 - jX> LS _ iL>Jv>- Si j~xJl jUiiiVl jl ^ 

.•jJljSol tiJLjLS^w» ^Jj j^v» 7: j*-* -^k* J^~ M <_s^p i^J . s-Vj^aJI Oy'j^ U^SLu 

OljJJI Lg U - iblp - *ilj5Jt iilJl^L» JoJsj j-^aiij Jj^l Jwaiil jj C^-j-^ L^S 

W>1> ^a (AiUaJi J tj *i!jJ! t jl£il Ji.) (j-LiLI 5LUJI oL*50l *j^- jl .oalU 
JUJl jl ^j^u j^sil ^jip ajJLail ^X»i cL^J d~~~ j^ 1$j J~dl ^C ^ ot>JuX-J 

<_s» (jJ^^I oIjLp ^jj^J)1j rindeterministic^^.^- ^ microworldj^w^l 
Uxxi ^ M *i!j£J! djlx~l jls dJUJJj . jjS3l *^ j^Jl ^jtb 4J! :jJls^JI II» 
^UJ^I Jl^iil Ji*) .sx>^ iL>J^ Jt*2>-I jl *-. .LgJ 3JLL- oLL jlk* J^A» 
j^j t«ujj** ^jp 5jJj>^ j* 2 »^ V-**^ aJjuJI S>«-iJI ^^J cij^JaJl «jJt/ (Jjji Slyj 

.lJjJ j^ 4LU ^p fxll cU-^ 

*»Xl) ♦iljS^Jl di-. ; l>w> jU ci^dlj »— -~JI jy SjajIjJI lJU->| J*>U- j^i 

nr 
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»c*~J aajJs ls 1p jji>Jl J^l L* lil» . j^£3l Ju^>l ilSdi: .L^-J ^ 5iJ^ iljj» 
Oj£j J JjJup t*^l_y53l c_->JbJJ i^uT s ^i N j^. iy>-Jt J! jl jl o_^i! 
^ljp J*>U 6 ^ r Nl Jl U^J U lil nsj>.\ oUK> .iJlj^ill jjJljiU 3^ 4L* 
SLfbjj-ttJl j»L«>-Nl j^/ t3_ / j»r «^-U* .-J jj£d! JLsUl jj^Ja.11 oli t^j^T Jljji 
.jJweJI j*ilj£jl J U- J 1 1* l? iijyw <->W Oji - <vjl Jlj 9 c5j^ J^A; ^" 

^-Uo S A*~klJ J j U- J*3 Jj 4^-jJI j^ Joj^ Jl r-l^H! ^ »J0l_^Jl jlijJ JU- 

A^i*j .dJJi cJj<i U-Up aj<J^> o^U C-IU 1 lili j— >a> jl jj> j£\ tijp-jll Jl j^x!l 
j! Vt cJSCr 0/31 Jp Ai^Ja; -LP j^lj^l dLJlSO. 4^w» Jp _ UJ* . II* JT 
Jujai j^k^ (jl*!,! J*ilt t-JLi^TVl ^ Ulc JiJl u a»J .jjjJ-I tw=Ij L r^ ^ 
( j l *LL jLdl ijJki d-> j» ii^ iLt^l iiLa t«dT j^SOl Jp Ajji Oj-i obj> 

J^Jbj-iJl ^ J 3 W- (j^J .5jjJiJl J SiJ^I A^bjl Olpj-dJ.1 (j^ri -^^1 
»^'j Jl <_£.ll UT ci!U-l a-U J ;lJU J$^? J-ju ijiiJl J*?r jlC*Vb jl J&yjA 

. (( *xS l^po I L>-_^ j-<^« jS )) f- y^y 

iJU jlf t i.A>- _^l jUi^l -UI f U lil <o! y> ^Ij&l U-Jj^^jf j_^ 

jl JjV <_3j_^aJI aJw elWj C~^J .lj^> jUj! J Uai^i^. jlS' <US j_^xJl j^j 
i^-aJl |»Ap !~L>> L^js-^2j jjJI ob-LJUI <waL>- ti^La C-Jb iL*j^»S' oLL-p 
jl .ajjJuj jjb J j_^>Jl «-j-iJj ^j Jp LL^p IjJIj l_gj jlf ji JjV cf-^jjL^J 
t4>>Lft C-JlS 4-^j^>JI ^Jldlj .'Lu^Jl A^aJ-l ^Jjj C-ilS L5 i« L» rj^oJ l,Uj..o LL~>- 

aJuli oIa oa>j aaJ .r r ^u ^-M * j <\i J\ \ < s^iii «liT cjis' U-up 

jLij . i f jj^li ,_/! \ < jj53l Jsi jlS" UJcp tJJtf i T ^ysilJ ^ M • JJ ^Li*>0 
^«S'U *^iL L^v- AiUSCJlj -^jll dU-ii'j td^M? ^1« 4iUT ,-v-b ^ISjVl a-U J| 

.^!j53l AjJiJ «v»ij dl^ 

JUw. Jp tJlijjiJl Jl*Jl (fuzzout) Jp v>^l obJuJdl jIjlI. 
*.l?r,*o . jUjJI _ jlSU.1 ^Jaj Jjcj j^-U* J^j J| ^jaj dljj>w.j^>oU! J Jl 

^ 1 ^^ilj ^1 \ > kjj 4iL-u ^^ yP^-\ J j»ilj5ol Ob-Lij oAaIw> j^JLj-iJl 
*iljjj ^il_y Ji» ftLi»! ^- J J' Ob-LJJl «AAj .T 1 L yss\j -.1 ^ • AJLp 4jUjl Jj 



4 ^i*5L!l Jb? 1 jj .>.*- US" }}^^> X^j «JliC* \A>- j^s JLjjJ- ^j oljJJl 
.Ajli jUj.ll . jl^il Jp Uu! oblJdl jp^ <.j£ jkj)l\ 

jlfxil Jv hA\ aJsjI^I jJi3 jl Mjl l Jjj J ^\ j^i tdUi l^A>=j U^ *-$iJ 
^Ij^-IT wb-!j -U~> jUjJlj ijyS jUjL jl£JJ ,_$y jl uJlLu" 4™~Jl Aj^iiJU . jUjJlj 
Ijjt jl^il ^^L. -L^jJl y» jvPjJI Js-j .S-U-y jUjNI ^Lj jUj _ jlSC y 

JjUJI jl J^ ..<L*jJl UjLj- J L*^~i j-~«^J! J i^w LjJ l _ r Jj . jUjJl ^p LjIjjJ 
U^ajLil oULSol dJj")^ ^LJ^ J .ApIjSo! obijAJI aJI^ J U^« 7Vv2j L«-^-j 

L-^U; ip uJ^^% l-lf* diii oa>*j tJ^S' /^o .«jJuJ jl jlSs^Li jUjJlj jlSU-U 
jlSO.1 _ jUjJl jj L^JI o^WVl ^LJ- L^Jck^l jlSC)/l ^dl k^l 

.APjdkl 

_ jUjJJ VUu^l jiT^I 2LJI jl OA>o Jj ;Vj^* Olj-jyi oJLgJ ^i 
cJjjU ( _ r ^->- ^ JT JjU- juJ .^uAl ^Lj lilSC J^SC" U uJ> o^ jl&l 

(jj! .lJbr- __^il jjSJI _S SAjL* CJl^" ^3jjjiJl dilj JuJbdb jl xsSj{*> l jA~^'J 

jaj -Up iiJ U-Up tJjJiiP tj^l jl^ijVl aljf L yijJl J Ul>- 5ij*Jl LL>J li| 
.^jjJ-L Lu \~>J> U bji jU (,aJxJI ijbjiJl oJli" eL~~j- Ujj«j Jb-lj ^S^^ 

jl j^l LAP t jUjJl . jl£il J^l £* JaUdl j» Vjl» . jlC Jl J^>Jb j-jJl LU 

J .-uu-J^ft ^1 t jlfxil dAii J^; J 1 ^ 1 JIJ^Jl Jiujj oUjNl ^Lj jlSo: ^^ 
j^53l J jlT j£i (j\j .Jl^iVl y JLgJ^ Pj^i i^l ?mw-J ty^l ^i^ 
*±£'j[aj Jjj^A ^jj8j .i^j^L^aJI AjjJl Jajj^iJI jL^>-l aISL^J; -kjy> yi IJL^i J*a!I 

jl -^ J^jUJt j-Uo L^J iU^SUi IwUL» LjJ_^2j" %i^ s»wLaj jl c$^S ry» 
^f jUjJl ^fjU J t jUjJl _ jlSCil J^iC ^ J^UaJ^fl Akii .U^>- ej^l -i^t 
al^L ^lilj jS^iil JpI al^b J-SiJ.1 .(t j£jJl jJaJi) Uil jKlIj Ij^^p 



1 = 
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A ti»i 



simultaneoMS 
evenfs 



space. 



parHcfe 



i JlaJI 

Jala dajj Jaj ^>fkj .Liiil (^LSjJIj LjJj-at oLajJI .(^l^-JI _ oLo^il ^LiJ >^J 

v' Ju£i t^lisJl a^a^> jjlp ls A^j LS jUj! ixjj! Lsx J 1^1 ^ Di U j5^J 
. V-L-N) isiiJI ftlJu^f uilT dJJi *-* ja ,jj}) OlSCll jUj Iop jUjN! ( ^>- il*~J 

<U~vj Jj«J JX^tJl 1J-& J~>J .Lili J^ .5JUl* h*j\ jji jlSil ^» ijaij ^tJjlj (£}y>£- 

i$j\Z}\ o^j oli) .L^ip oLLjJI ^ysA-j («UJI jlfCNb ^1 JjjJI j» i^uiv? (J 1p 

^jJi ^ ^ lii 6 i0 .^. ur jUjJi . ovsdi Up jic j j&sji \jl* j*.i 

^Jj&~~* A^ Lsil aJ Jj>j Jij .U jl^> ^» ( Jiil u* J? *jaS S^ f-J^ {-^-"i 
iiiVl -kjkll o Ju» J! o^l jlSJ) .JpVI J>Jt J* Jjbe ^s> Jl ^U, 

^y) SjL^JI Jl (JbLJl Js^kll ^s 0^1 *jU ^ aJUcu oUsi- i JlgJ^l 

nn 
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fwtwfe boundary 
~of time 



^past boundary 
oj ttme 

jjlCj ljji)-\ n (jj^J ^ (j'Nnll (j f w "Vinil (j- Jjl (jtJilfiiVtl (j" ■<— al iinll AjL^J 

<t_LLi Aj^jJ^auj^jS <ju^j!j Si^^ u - *^ *j^^' fcj-Aj «Unbounded Isi ~t « 
^yc 2 ~> j,^ tjj J^Lk ^ Ljjj^us S^iiLio cJj£. jj 6J^£ 4jjI£jj| (j I jl r. A. 'U I 

.4_jlj]aiul J^,~ii"| jjjjl 



•\ JlfJI 



JjJjlj y«M <Lo 4_UtaJ j_i ^l£-dl Mla^j ^^iil «Utn .<jljU.nl J£L ^^k. ^LiaJI 

.Sjjlj 

L^50 tLfUs^' ^_~«-^l ,j/ lSJJI Hypersphere^^—j" *\*»\ *J>W ^J «jSOl ~Ja~- 
^J~ £-L_JL Alir jl jlSL/Vt, <jjjl J^l iJi JUo! y» jg\ L_jJLiJ 

nv 
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cJ^kll JaUfL- ^U jj&\ J^>1 L* Jj^jw lil Uj .j^jJl £. jJcj j! jjSOl 

C^^l JlH -J*-^ ^ Vj^ *>M d& Jai» Cw'j '^W J^ <J^ 

j-IjaSI ^y» j-Uill *j>J-I J*^ ^M* jJlj-J *— _/" .jSLiJI aJsj^. O^'l aJI^L^I 

(V JS^ill) 




space at one 



big-fc>ano 
smgulaeity 

V J£JI 



jl Jsj^^JJ 7-L_~JIj La Jic «Lu N _k*^? «Jbji ji LiJ j^>Jl jl <Lsiy 
jlfsil MS^S J^-Uli j>^' -^J^ 1 *•*•* J^ ^~rf .e-LpliJl -Lp SJj^Ij iki' ^Jl j^2j 

a^w> ?-^Jjj LjJ L^lJl *Ap Ijl. jl ys jtjJljSOl L>-jJj^wjS0 ^-L-Vl »_p_}JI 
^Lp S . ( _ S -±J1 diii ijfcl* JUs*jj .j^ju'I L ^ij UU Njw> cJsjj^l Sjji Jup aJj>o 

r-jbLl J| -^J>^' 7^"i '»i* «_^J^ LJWIJ <jjj3 -4pj* ^I 2 * j*- 4 AJjLilL. aLu M 

IA 



cibdlT -tjj^ 1 J*' J\ \iij^s- yj>\ j~~> l»Js}\ uJWaJ /t» jlilNl Jji (^jLJi 
1^1) ^jJl «W^l J byb ^-^Jb IJl^j ^jjl JjJU .LSCjUIjJ ^JlIi^ >w>JI 

lil>^ IJla lic •/»j- 1 - , v ^j LjAal Lj^tAj .y*^-* —t-'- ji S^Sol ^Jlv^j 5-U-li <— >Jij -(W**' 
jl£ll Jl jLJI ^ Jlirtl jl Ji^ .Jb-lj ^jj ^l£* j*j j* Voj juJI JbJ 

£>j . ji^i ^ai j ^j~\ j[ ij^. v 4ji j,j>i j^b ji Ljvjjlj 5>Ji 

lil:ji L^>l J L5U>i 4jIJj ^!j 'O- 4 ^' j^ ^aJb^ (( Jj' *i*^-S -^^* J^-jj ^ dAb 

.UjUJI f Jij ^1 jU^I 




p 

A JSiJI 

ji V JSiJI (_» Jaj^^-dl 4_a5 oj£JI J-=V Sj'jjJ' a ^ LT* -3^" <jj j * V'* 

.JSiJI Sax.LS aLaJiLj La^jjJj 6-° j-" cs"" - ^"^ :*J^Li-o ^^i ^JJ "^ -iiuls 

Lfrjj ^ujj ^1 i2j_>kJI (j-4 6JJk <^£J <^JjVl Ah->lll Jlo jJjj p iJ^JI 

J'je ^ (>>" O' u- 9 f-c-jJ' lt^ <LoL^ Sjj^-4 SJjj Lm» j^.jj V .Artifact J^iJI 

. ( _ fJ -aLJI (ji Ij.ia-a 

J^l 1^1 Js- {^.yJr\ <J^\) l/S\ SopU j! jli*ill Jl S/L. i)S DjSC AS 
(^j^JI ^kJl ^ *y>- y^i . JsU IJU jl ^Sj\a aTjj l*T j^J . jj&l 
i;! ^y^U-j" "^ i^l (4jjL^> ^A A^Ja^- Jlp ^\ JsliJl *~«Jr- _ L—J^* _ jl iLj4=»«j 
4^-uJL jAJ a_pOl OW2J «Uplij .JlSLiil ^yi A$^" (S^ jLuI 4^>-L^> Ljpl Jp Sjaij 

1^ 
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U ISI» .JjjJI "io^ju^a Jji«d UU^i ^i 1 «i^JaJl y^-j 4A~>t^. _ <j2\&- J^-ij - U 

k±S jLft TTL^SjJJ . jLljl «wU^lS ?r ../?" 0^>"' 4,'r?ai jl» l_JLp ip L-lj Jst^l l^Jl ^ 

.L-.ua ^j^W l£j^\ f jg.JI L$-i u^ -i' I iij^JaJJ 4jIw> U aj- y& >w^Jl j! 
^j^/l «ia- ^ yjj^Mj JU-JJl ^j^'l t=s Jai ^ Convenge ^yJl J*jJa>- 
_ jLv^> JiCij _ jbkJ jl jlSVVl .jjtl jlS^> (jl Ji* A^jiJ ^j ^i-^l «J-* -Up 
jljji j_p^ 'U* j» <-^i ^JLJbM jLjLli) .yljjJl aJi^J y y£ h-*£ '{^3* j' ^^ 

e^M- JU-^" jW^ (j* V'V -^ji J^ OltW -^ Ls^^ ^y (Ji J-^i t/»j^' 
.4— -UgJI ji 4JljJ ^^j* cjw~~-^ ^ j^ cJjkJlj Jpj^ 

/r» i«;jii?-l i_JaiJI jj aj-*-T* Sji^- si;lj[*-J! (U>iJ 4;*w»jl 4ibfr.il aJiA J j <4- 
tSjI^la— I Jf>Lid (tljA Lgjl (j>l^l) syiJ-l »ta »j t A Ji^iJl ^ i^>4-l s^O lJwzJ 
Ojj-^aj ( ^£UJ— Lj^ .4>tja^— A^jL^j ISLijJ Uj-iJj (S;l -U.- Nl -p isUJJl f' jj *j 
Js^kil t^l) ^^jJJ loy *>U*f LiL. el^pl U jl ^ e^iJl .(O JiCtiJ) ULc SJjIjT 
frLr iJlj .^AfJ N JS^-ij iJctf (^^4-1 i--iai.il -Up hy\£\ Sji^iJl ^Us jA, ( {J lL~i\ 
>* c^-^i t^>4-l 4-Jaiilj tMencator-kli— I ^ <j>j^i Jaii^>- ^ 6i^ aj'IS 
?rjg. J lilS'j j? _,■>** ^iil Ja»»j ,Ji*s» u^j^ r - .^-- J^ i 4 ^ 4p^ 4,1; ai ^_/r^ 
^S" UU^I ^1 4LJ2U ^ 3 J>o k^s> Jali y> J^l J>^ .ilU ^i" <_>^ u^j^i 
-UxJ ol jl_/^l biji .^Jj>^> Co - ordinate JU~ *• ^Uaj J*>U- j^> ^j^l 4— J^JI Jii 

Ji j^o 3jLi>t-4 L^j>-I *iaij ^3 t _jlll>s^ jj— >^" (»UaJ ^IJls^Iw-L {J°J^ ~*bj^>- ty^j 
y> l*S 4jsjlii-l ^Js. LS >y^~\ i_JaiJl jif»:'" ^JbU aJui ^j .^>y«Jl -^^Li>- J\j^i 

,Ulf 4j^Ip iiaij t^Us 

*-• .Oj>i! J^sl iiLft ^^ <.xjSj\aj Jjjlfi Uij t jl ^ aiA 4JI4JI i^cdl 
^ t^Ul J iJw j*^ ij\& N J^io ^ai jjS3l jl ^ V d)JS cdiiS 
4JL^J*>Ul olijli» ^ ^i~Ji f-^ j» jj^i *— >■ *i dil-Lj .iaj?^ 4J ^ 

JS JJ^- 1 jr 4 - ^U J^J - (^J^J ^J 1 ^ c£* ^ •^ iljl J^ ^^ ^ tyj ck 1 ^ 

jjSOj 5-ia^l aJU-I)) :JjiJL diiS jjP A-U^J ^j^ij .4ijy»il V^^^i ^^" ^Jj^ 

.(0)((Ja;j>^ 4J ^^J jl ^A 
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j~Lj L5"j tiL^p j-»*LJa* oy>"^ i-u5*jlAj JjjIa *uJi <_^JJl OyxJI Jy\~&> 
4] 015* 41*1 ^^ j' UbCLi cilJu aJ cJl5* j/JI j! lili»» :L*»*£ £-5^1* 
J Jb!l tt _>> jl _k^ 4J ^J tl.Lc L"b . ^y^ jj£>\ 015" b! jSO cjJl^ 
diili (l)?jJl>JJ v~JL '<^1 Ol£ll y> Ui .015* iL»L~u a1\ ;h\# J h\Jo *i Oj5Cj 
J! a^^U 2^U iib* ^Ji t(> .jJl ^ tpy J^l OjSdJ ^J oV y Jlji^-t OU 
^ jjjLi _ Isham (j-jjT Jb>J\ JV^ W .ajLUI .up "*~kU JjU jU J^p 
.jL^jU _ JjjU "bjjaJ aJj^MJI («»^ 4~-IjJj *U Jii _ ^IjSOI L>-jJj^~^5* 
jA SJjJI «LJbjiJl A^aiJ! eJi» -5j^-j 01 lili iib* ( j~J tA^^J^L^Jl a^UI ( j r «i)) 
jlSo'Vl «Ia j£s .(V)((W>>--^ «15* ^yJl J«ro jJl>- 5j5Cs jJ^J (J jcJs y I 
.«y U J5sj «j>cjiJ! j^j L^Jl jXJ «Aja4-I a^jJj^w-jSOI 

^i ^ J >-^* J^' ^ ^ c 11 ^ ->* £^-> u c 1 ^ 1 ^ *>• r^ 1 t> 

^-«ajj .IO2J ?u>^ Jji jA LJb \syry ,^h (J 0^501 01 "SijW «-^* ^ Jyi!l 01 
Ja l^ dlb ^ 1$j j&\ 01 J-s2a>l ^i Aij^kil .4_«ji; jLsi jj 0^53l 01 U2J JjiJl 
(jl t_~lki> V »^yrj .b?b (jjz>vj W^-b ("j—^ SaLl! -e^jS' - 0l5sll 0^5* 01 
01 ^ II* J* idiJA5" ^Jjl il^ s-b iiba (j-J JoJj>dL ^1 ca^-jU- &t5 i 
01 j**} 01 LipU^I Jaj ?4Jl ^1 a^-U-I Ojj LUp 0j5JI j^»-j ^^.^i; OlfC)/t> 
uifys iUs-)fl 01 Vi ?4Jli J^b Uf oiyrj SI*! lj^ t LJl«> L.UiJ JSCio 0/3l 
Oj^Jl j^i Ja «.lij-iJl Oy'j* OjSCJl ^^iapl U bU Aj^-jut) ^JiC JaJjkl i jA\ ^Js- 

- J^J ?Ov^l i^" ^ o^ 1 Or 4 O^ ^ ^^ ^^ Or*-^ 5 Cr 4 ''^ lT^ '-'' 
.^bil JvaiJl ^j «uliljU fy^y 1-lf» ?lj~^" V -^f 01 ^>tJ - bip ^_^=j 

jiiLlj ^jj^-Al Ai*ll £• *jt^-^" 01 JJU-I LJjJl oljjkJl oiA ^kuJ J* 

^ ^ j^l Jl 0^1 UW 4J! Sj^i jLipI ^SCr V t\J r oaTI Ui^i ? f juJI ^ 

S-^JjJl L5r^Jj^-^^5Jl ^jj ."u«jVl ^>^- (J ^^>-^l ^ 0_j5ol jUj^ ^<j *op 
(_sb «jj^-jJl ^1 o^'i" W J* 0)UjJl _ 0153.1 j~«j o\ f.J-\ Jif- UljJ Jyy J ciijj-l 
OjSC i^L^ (OjS^Jl j\) OUjil . OlSCi! 01 t>l Jji. t^^^l . JlSCiSlI ^ ^ 
»Jjl i_i_^~~LiJl j^^j Lk5" (C&~p\>- dj'bs^. ji _'jj c^o^ l$J ^^«J SjajLl «Jla» .(is) 



W 
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l$Jl UI t jJli-! ^ iti\£ 2i%s> LgJ olWli! £^r 01 UU»» :Ulim drees^jJ 
4^_J LgJl .*lj— Ji jip 4SjL>^ U~o^- Igjl j! cAij-^ ijL}i3»«S" «iSLa Lib» L*^>- 

j_5JJl j»Ap j» jJJ-l Jj^sa ja s.Jt-\ dJJi jl ioJjt «jjIjSCJl L»-jJj^v-j50 e_L?- 
s.j^-1 «jUpI OlSd^b CS.LSJI Lw vl> t,Jj<J! «^ Uilbj ^5"^! 4jl JojA\ j* jlS' 

.(A)«3yjiaJl JL- ,J "^J^ J^^\ 

4J|ju>-j aJN sjj-^JI *j« LLjj L^jL^j Drees ^i-jj-5 <3^JL£)1 jj-^j .jjyu*}\ OyiJ! 
Ajti (^lij-iil jjSOl i>o d~^ _ / Ap ajLJI Dj-aJl i_>j~JL* Ijy^i ULj j^I i_y>-jJl 

jj?-jJl Ju«j 01 LS *-^I «?OjS0i Ajtjj lili» JL«j jl ^1 Aplk^-L JIjjU 
J i^ ja jliLl c^l IJm, ^ fijJWdj k> '■>&$, jUjJl . Ol^UJ s^j^Uls 

^y 0l J'IS Jali f JJ^—; Jj . ft( ^i Jl f.^ N j» Ci> Jliil (/t Jl _^io 

^J^J j! jjIp «.LJj<JI jtisut* jil_j*w- .«.^ ^y Na> j^ iSU* /^j jJ -sJl J^^l 
01 ^j .0jS3l diiJJ JUill ij^-jil J^ Ajli ^^l ^J Oj^l! ^Ljj iajai^» 
.«^jJjJaJl jlj^)) Drees,j~jji «~«— -j U iiU* J'jjU iilijj -J^ j' s-*«i -k^l 

oNUj^-1 j^j" ja ^IjSOl 4jJiJ i j_dl :4_u_ : xJ\ >j£. yt, c~M L*T *iljS0l «.bj^ 
UjT Ol oNUj^I »jJJ7 kxSj\jt>j J^'jL* -Up S^IjJI <J*>VSdJlj .oL^ij ^ Nju 

Jl>-jj N iiLft 01 _J*Jj jJ ,4JaJ- JS" i -^>-jj -Ai tSiUiJ :sJo^« ^^JijZij tbJb>«^ 
lJj~« <Jl s.sJj>«^ iv»^i 2^La 01 diii /r 4 *^-*J s-^' Jji ;^>A>^ OjSO yivs JLj>-1 
.((OL^LJJ)) J (^Jli jt^- «5i Ua ^^ks f^ j» J^- 1 dUJuj .OjS' iiU* 0^ 
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SJLJj &\^a\$ CA^aS Q\$^ 



A^-jijA^jZ" *ij&> jt- Uji JjSI ji l5 1p ^^i^j jjxJl J-^»l ilxw> iijj JJ 

jUj^aJIj aJJI) ,-jlsf («i* -Lij-W iib^ Ai^fk; J>-JJ l$J Jls^I aJL~« iiJ^- 

ti»UJl <L™Jt 4jjjiJI /c* *->«-~-^ L-i .:>Uj )fl <LJLj A>r.a.,^C llif La J lxl I 

iij Oli tA-^J^Jl 42T.i./?\[j -La-7^» jjli J^--i (J* <*a>j*j t4>n;./?H ( ip 2ixw> 
.4>re.,^l| ^ L«Lc l,/?ii:T ^>- iljIsLj ^_ju>J\ aJ^JI ?r..,^" j' JjJju OJj>=j Ji •^ J 4*j 
Ji *Ml a^cjLa!! ji (_jl tUU iLai* jj- ApUi ?t»-^a-] diii -Uj <]j>*~2 jjiJl UI 

olJjJcJU .^jUJl j^x!l ^ IJl^T i.^ OjJj- ,*i_j^ v>-j s— y -^ 
a-^?- _ tLLj^v^j^^-jU Ij^l JW- 4 (j* - j' ig*j *iiljx!l j^Jc^j AJa-jjll ijlj^ij<JI 
^~^r ^j aJ^'^j>j iiSLicu jjXT jl t_->=j jj~^-Ij c jljjjjl yi^j cOljj^l Jlxil 
Ji LjjS' j! S^Xs 4jjii Lindec^J-J ajjJJI iJ ^jJ\ J'k^ W . jUjJl _ J lxl I s-Wjl 
JL>- JjjO; c^>t)q..J *j t jUjJI _ jlxil ^ SjJtv^ ApliiT tAi^jaJl «Jl^j Jx-ij 
Ukjl UjT ^l yjJJl fSfl jj>S0li .ttl? ^ili 0j>4 j> UT *\jS IjU^I jjji! 
jj»Vt oijfc CJli U ISU .ajJj UljfTl L /t*ij 'i_r*-*J J- 1 ^ jIj-*-^- Ij tt,W..O 

Aji *-« lAj&Lta i jlji I *-oJr Jk« frj3f 2j>u> jA \i>£ jl Jj«J Igjlj c^tj^t^i 

Jt. oUT j.ijJ^-1 ji X\+ } yju -J w ^J JxT 2^'j .0^11 Lrli ^y^» 
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<ui ijJJJ- (j3A\ ^jjf Sji y j liLjb ^,-J a}^ . jTLi^ J* (Jj^i (f^f)j (^'-^) 
.L^j ^bU J^ljJi L^.j LgJ apU» JT j\ ^y -JJI Jp 40-U i^b/Vl 4-kp 

JlA.S^Jwj UIjTI jJjj UI jj£> jl Uajl Ij-iU bjjT jlff lij, U [»-£* Jlj^ iJL» 
LS ^i" aU ? J1 ail J aj ^li-t L^jT jl <ojT jiio jl jj^> U jJUJ ^^CJ.1 ^ 

lil jl «Jajl JiJ .rJa-_xJl Sj^JaJ *-^!j jAj t Jlj-Jt IJU Alan Guth CjjP o^l' 
iUjili .*>Ui (Jt«j - Jl^-* £j^ J^-^i -iS* *j^\r* 5* W y 3^ r ^S' l^S cJbf 
iiis- J t ^ r S0 <.aLx£ U-ij t3j— l-b-br !jj»S" IjU^ii! j V 1>«pj» IJla jJ-j ^gJ^j'Vt 
(jjj>- li« 4jL»jJl _ <L3l>l! luaja^t /»*j jJlo j^uJI /p^j j! ** 0-^>cj U (j ji! 

CfrjlJl jlSv» /j-ws <_£jb*tijl yr,W.i.7 iJL* jjX) Ji 4j( ^y» ft-^/' J^J .S-!^J~* ijA>- 

tji^-\ J>^£> tcJljai! AjL^J J j .CUib* jSLij J^S^i fi.li^«i a_yb- Jasis <_£y bjl Nj 

.o.Uj ^jP *>lvaA^> bjjS' ;*~msj AJisUJ! dJ-b" Jj cl*b: 

d\kJ- ^J^ JJjU tiJ&J t-WjJlj f^ 1 ^.^ y V' Olj .yUS! J-^aiJI J 
^jJl .^b/J! oLLp Jl ^1 J^ y j^S3l J^b UUli o*A£julb 4pI^ 
ijj>i« Ia^^p OljS'l Jp i__jL3\ 5*iaJ »^j\jSo! sb^J d)! ja <u!*ij 01 i_^>*j <^Jl!I 
J*i J| £>-b*- iJL* ^-J cjl .Jlc>- J^A 1 !-5J^» LJLi L^ bsoj>-j t-J^ ^ J^h 

jj^Jl 01 ^l^aNl Jp 4^4 J^aiil 11» J 4juSbd! V^Jt^' jb^i^! a^-^ 
*ilj JJ*J ^1 4-jUj-aSI jjsJljAJ! «1* .J-j>- J^J a^A>^> 4j^Ji* ijy'j^ J^ J^ 

rtli; cjJaAl Ijj^tj tOL^sbj! J} tjbj^l Jy\yi \jjj* cAJbjjiJI ^AljiiJl y. L-— J\ 
j»|ji^U-!j J-Ja; J*)V>- y JUJ! -^i jlS^'Vb jb (Jj^lii jjkd-^ -UpIj-^4 Jp 
«uIp jA U5" jA J^.j^ ofik Ji«^ jl J^ 1 ! y J^i .UA>-j Lajaill i^Tbil 
Jali iiUft jlj .dilis' y& y.^'1 jl «.LJjJl Jsju p&j Xai ?4_ik^ «jjj-^J ~^-f^ 
ijj>^j jl UJp ^v-L>JI *pj! IJt* i^jv^aJ .Jaii sJL>-j ba,l?u ifl_«^ «Jb-lj APj^>tA 
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baby unive>*se 



(jl « »U",,.j ,_. .w"t l 2_.l a<tl Aji Lca SjjjJu <L*jjLaJI £xi\£ Ijl .«UjjLa-ll CjIjJjIj 
i_i5j) - ml J i_S_jAJ *-f*_> jl iSj*" J.'"*.' »*"'■•• A Ijjij-s <-Jj^ J^'""l' '-^•'-* JJ ' *^J^ 

ujiiiJI >i-jlj i_iLkdl *jLjj ^ .Jjau! c_j££ SjJjJI _^iij ^JSfl oj^' o-» -(SjjJI 
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01 <up 



Jjl i_~~« Lcjj OjS' ij^-j OJ :asw» jiS) vj^^ i^ J-^ j' • A ~~ J ^ J^i 

l» Oli .»ilj^3l s-UjJ L>-jJj^^.jS' J^k; <_s-U Jp -'^ywt-Vl Jp - \^j> i^dl 
jylji lilS'j j/ill J*>«j IJL* .ijW^l ,_rJ 4jli Jbxj s-s^r-j OU O^L*^' 0_^JI Japl 
Ol>^L 01 *UJUJl »Ji>w iSjij .(0_jSol ^j^J S— f**) U^J ^jj-^ f** *^js*^ 

■ U> 

j-« ili i^j^ oij ls^j "*jl 5^-jJ-i tj»-WI J 1-^- t=— Ij {j+a* Ov'j-^ fj^ 4 
Ol &I-U-* \y& J tJyljJLil eJjfc J-^tj 4A*ia J^ jr= Svjax!t ^P Ijiiy ^JJl -jn s L»i*Jl 
44^ abfb Uj^ UJiJ O^-^j^-^j&lj Oj^tj^iJI j_^-l Jij U! .S ( Jajt»5"s b*jJJL> 
•X>*£i lili \ij~£ l£Ji iliv»! ?r,W,..ll Jl CoIp Jisi t4_JLg_J\ OjSsJI Ov'j* 4jj-Uj U 
9 Ja jl" ^j ^ ?dlii > OJlT l«j| i JlA\ ja J* ? S J^7 <j;JJl J^J! Oyl^Jl 

Jl A^-y LjJj^I 01 VI tJaii o-J-l ivJ*l! ;LLU J SjjLi. cJlS' e^ill 01 ^y 

W 



facebook.com/ketabme 



j^jJ cJlS' fUjLaJl Li^L»l jl Jj*>*i .j^-'j ^>~io ji^ 5jaJy» ^ftj t«jbll ^>j 
,yjj tj~oo Lg-U^j j^^-^ *jj^ ^j--^ .As^zJlj ** r ^d\ J^j Ai*}UJI ^p aJjI e^>i 
j! ^yi *-pjJl (Jtp jQ .bJb>»^ ljL~* <uij J^>v asJj "^rjj jlS^^L 4jL*j ^j 
jAljJiSl k-ipf j! VI uUJiJl ^j» l$j! Sy>Qi JiLiJ cJlf j-b>^. iJjL- oUUiil 
IISCaj .Uj^ij' i$ i^JNl cup^Ij iLjj j-dl J>s V a^2»Ip c^~L au^II l**Jh}\ 

JUJI jlS" .lyr ,Jj*j ^gJl A^Jlj t^^JUjI A^jij c^-^-iJI A^Jlj t Jail I$ji~ OJ^-J 

( y*j («-UJI j-^ 2 *" /c* L* I .lifljjklj 8j/>,i„^U LjUilyil a-^>- Lj~j jV» (jyl Ulaj^ 
A^iU-lj c*^~Jl *i-b ^ja!! _/j :jLi^AJ L^JlSw> oL^-^ jjl ^5*^ J' ^5*^' 
^y>J „Lb-V I jib" jJjj ciji JSCi JIp a^Lp JA>^ i_~~* .^jVl J I y>J-l JuSJ 
«U-JaJl ^jA^Jl *-$i AiJ .AJLjsiJl «Jl^j Uj^P jJUJI J} _JiJ t yXj ,J S/nAI oliliiil 
ji /oL/2^ CSJ~«il AZ^hzJtJ^ Lji* 150 tr-ljjt Jl ifil .APjL^l* l5j^ AS"y<^ Aj-Lvi' 

tiLi jlT ^yljiiil /J UJI jl Jixpl JLai _ (J^-iJl ^J <«s»U- _ bila? U .?JU2i 
♦JUJI jl^ LjA 5j>Jkl i^-^Jj-tt^jSol ObJiJI a*«j>- ^ai .iiil-v» '-"'l/j^ b>JJL« 
jji«^ jJuj Li" caJLjJ s-LiN t_ilJuJ C-Japl Jij .<b>- Ajj-^2*j Jj aJ\j a^^j V 
UJJjO .j»jjl ^jS»- ISI Jljj U j^ilil IA* ylj .SJlp AajJsj iilL«J Ljjl ObljJJ 

l^jl aL^>jJ\ ij\ lJJ? ^Jl ^3jtAi j 1 <-irjJ~\ <J\ { j^>J pU ^ ^-Ul d^a^o 

bj^iv. jl (.L^-ly jl t£>^> (Jl ^yt-o J>\j}£ ^ ij& jl .(JU-iJ! J\ tjfS) 
L_>j~J-iJli .aJUJI (_jl Teteology ^prj^ ^b i_iy«j U y* ^JVp i_>aa «bfb 

:IjLaaJ| ^ pIjjI 

LUisiJl aij^j .aJUJI A^^lllj ijjLSol a^^aJI ii-iSLiJl Ayjalil tialll a~^2JL!I 
oLL La ^j^ ^1 Aplil Ls^aJl iiL* Vjl :Jj^> «.b LjUki Jb. J*>U ^ i^py 
^JJ cjUl jSCiJ! _^i USLiJI v^lll U .JjaIS ^ Lj^ ^1 .jjsiSlI iljllj s bJI 
A^^zIJ! Ijj^-lj .LjiSv-i; i silll LjJ ?-Lv2j ^x!l JjL-_JI (_^l Aj^lS-JI Aj-^iaJlj .iljil aJ 
Lpj-^>j^ \}4sJ^> J-»-i^ Ji i_>J^Jl II» J^ (.L J U- ^ .S.LJI ^ ajUJI <^l aJUJI 

.0 Uij jLJl A*aj LL~~« 
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Li' /W2j *j Aji Vl t 'L-; il ^P aJl-^2jJj e^Svij ^L~^ jk~»jl Ol ^ ftJ-J\ l _Js- 

U ^^J tJjili! j.LiMl ^^ (_r*^ ^ .**«JaJI uyly *jl ^^ fj^ «u^i; U ^^u 

LLiiJI AjjLSO L-^L^jl Sj>i* yi\ *%«>- ^ C-JlS' tU^ffi ^1 iS'ji-l ^iji ^^—-i 

0Nl ^L ^j^ _^~ :Jlil! Jl-w. Jl*» .J*jJ D! ^^iii ^y OlS' ^1 SJL^JI 
l$Jl£« oV **">, iiliM oljUJlj t^jVl JU U^aJl *Li*AJ «^ywkJl OlSCl!» 

ojit u\ijji\ *l>Vi ^ijst jt ,>i>vi ju. Uu oir js<isJi ii* (ji~ 

J Si^^Ll Jijllj JliCiSU jS]\ ^sJli .ftLiVl dJlb" J! ( ^- J^j* ^Ua^ 
.1.^*^1 ^Ij^ii JjJ^^I <^>dl ^-SU» jlT Jlj^l ,JUJ! 

^ji Jui <up Laiju j <ui>- /jP jUi— ^> aJJI IJLa £}l LCj .akj^jJI ,Ja** ^j! Jp 
^■yijii! a*J*1>- 4*^1 01 jUx*j OlTj .rjlsLt j» J^j-ili O_^0l Jp ujJ^I 
v_~Jl jy 4i!>U! ^ cysljikU IlJ jj^ 01 f).\ Aplk^L jlT .^1 ^j 
j»j^jji Aj^jjbJl Jj^s> il jjL Oyr- ifj^ -Ui •Oy'j*^ 4^>j5-j»t^ C~ili i^wJlj 

J} _^ij Ujllp)) :j^IjJI jj^Jl aJL ^^Nl i$JMl £*>^ j UJ tAJlj^iJI jyljiJl 
JS' j£ OjiUJ Ja*» U^jjL. a4 N UU tL-J -iidt ^JiJ-y^ i$Ml A-*?-* 

jl tf-UiM jl C(J ^jlixil Jj^ls jp j^" J^ljj^U ,7-yfi^\ JbJLi y>l l-JUkj SjJlISI 

^ Lu 01 ^ V a, «4- j,> jp jlsLl i-uj .SjAiJI ^IT rj ^^ ^ Mo, J-4-1 

U* ^ dJLf^" N kujJaJl a^.^ cJlS' tjU- y ^U .4ilpj ^--^^ aD! L^.jj^-1 
c U V V f l* J i-k-jSfl jl^i^l «I* 0b! ( _ r j J l UlL-I ^ .(Y)«Up aU- aS>Ip 

tjLj?;- dJUi> Aj-^ 5 -^J 'O^jUJl AJL^ Aji 4J 4JJI r'j^A* iJS-N Xk** Lfl>^ J^tJ ^ 

: wn flp ^ fjjJli (*-T Kem pthormkJ/ ^» 
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fj^-iil apL^s i L§-Uf- pUJI «LiijJlj <LiUi5l Ol^JUl j*-^ OVS^Lc ~i~*jti\ ^y> 
j JIS ^>t^J>! Juin^JJ <u>-U /f* ij^U-l i^ii^j^ijl bjjj\3 ,1*3^2$] uy^yu ^-iJJ-l 
JLS» cSjjai! «jj*j JJj Ojili ?y^ u> <Ji V^ ^"^ .vj '"^J 2 ^ i<* ci^-V^ L*j ^ 
jl Jj£ IJSsAj .4*~W uv'y J^>" ~^d»i\ iJ>La}\ jjJu! A_^2^ Aij bjjj! C~«Ji 
J^ L^Lp *hJI jLS dyr } iTycho Brahe^ 1 ^ jS"^ J\i.t ^ JfljSlt usA^ 1 

^l* i*JiJj A*JaJI oLLp i^ljJ i ji IjJLpI n_^"lj>jl aS"^ Oy'y t-UuLw-I 
(JJ^ll lJ-» ^ ^ Jij .4J1 <Uuij ^gjjl jJ'iUaJl *^w2Jl jji-i^o l^jlT 

<r JU3l _ / ^ a p SiVj A^iU-lj aT>I 
^i^yj 0y'>* u"^*" (j- 4 /r*-*" f-* '^ ?- * •VF 1 " # *j* J^ ~ '; , ' r?, ^~*' - /y *** (V*' -*-^ 

cL^J^ij iaJ^I <^i"^ aUI fli J43 _ ^jSOl (j-A^ilj ^bjl A*Js Jjp- C«ik>-I 
SJcs\ JiJ ?y^T j»jj (JI fji jfi U^ J* aJUjL <~*J^ Ja (»1 ?L^J(Jj ^d LgSVj 
*>1>-JJ j| .AjJjI ej^** o"^>- <y> Jali Ljil4-i di^ij •-« jjSJl iliil v Ji Aji /JjJ 

JlJbf a;! .God of the gapsol^iJl aJI Jip f J^^ Jli- y* ^ U4J! 

0_puiJI *>\X Ji jjbjl ^i LLix~v« UjJL" OVj Ji>JJ AJuJtj iijij tjs>l5=b k_Jji^^ 

oj>t^« 4jI 4-^l^isl ^p JIS Ujjp ^jjjj jl sjUJi ^i sj~- iU* <u« ^fi^v- J^i 'iV_?^ 

:Jj^ Lebnizj^J ^ diSJJj (.ajJj! 
aJJI ^Ip c<-$J Uijj .4JJI J^p Jj^- AjIyJl JjJ-i Llj jj^j apLjIj J>jj Jij^Jls 
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2JLp-LaJlj ij2]\ ^ju jls ,j,J '«fcj^o-j ...AjJjI aS'^?- Jp s-Uj J-»j«j l$A*4- 4-JlS' 

.(T)«Lib jJUl j iyrj\ J b\j~^ 

/»jjl <U«^«J li 2.>j:1I j^aP bjjjl jj^ .41!) j^ i»*J AjIJ -b»=j y» (jiJl iiJjJuJl 

<uljiJ JsL^I OlSC^b g;i)!j lJ-M* 4JL jLc)h jlT d^Jl J 5-JUJI 4i>JI 
<ui ijyijS jL ju^p^t ji ^j^ j-^y -^J -^J 2 ^ 4jLS.S ^J" 1 J*^* - (>* Jj^l 

JIS' cL^jjj ij^J ^JJJ^ 1/ O Lio ^xil <L»_UJl AJUill)) :jjb Jjijj • J tt*- J " J OJo 
l _ s >^ C~~T Jlfti liii-iij 4jXk« J>-io SjcJaJl jy'j* oLiJ J-jUI L^Jp j-*^! 

.(i)t^i4 o^^j ^1 tjjsis 

jl jlxc a-^js si -^ ^lii *j> .5ilp jls j j^JljJLSl jy^l aJL~»j tijjjlji Ljjla-*J Jijj 
Ny 5.>^:il j^aPj A-ja^j^iJl Ijjjl ^j j»iy. jl *i*D L^of jlT ISI U (J^^ 
i «Jui*^j j^k^l aJIp ajU? IgjjJ dJlfT JlsLl L— Jp l jyAili .,«jj*ft Oy>*>UI 
Jp i,JLi„ CJIT ^1 Vr^J^I OljlS^^l ^ O^ol ji\j cCijii dUi 
^Jj* 4 0^ ^^ L5* u*^ <^' Kow Seki (_5^ jT ^UUI i^^Uli .bjjjl 
aJjss ^IjLI J-ia» <uxJ tPi c_>L~>- iiL^laj tJulSol L>UxSl A*i Jix»-Il jl^oVl 
(J» Needham(*l*-U u^jyr Lijk f.^ ^J-^ ^^ «-b- 5 <J3 ■Lr' ^^-^ 
iiL& /,5vj *J aj i c Lgj«. ^ j <L» ; .Ml ijylj* «j*"* 1 ^* OlS^yij OL; iaJ liLa /j>j 
.(o)((l$j"*lj* j5Cc M «J^ «jiji ?-U> _ b. iJtA^ ji^l - L$JI L'IS' jl Jl^I" 
jJU- ^9 J^a^. jlf U y-ij J^p ^Jl ^IT j.j^i*» ^Lp ^j jl jjb JiUjj 

f-jj-iil jjJ Ji C^JJlj tdi^J ^ ((^JaJJ Oy'y" **-»*lj-* C-iS^Li 4_$ JJlj cijt^l 

.(l)^^ sJ^lj ejMjj)) j^\ ,Ji*JI JIp (^iv>- aii JWIj c _ r <JL*)l 

^i tjjljiil jl ^jJI ^g» ii-aJ-l j» ^^c dli jji iibA j* j^ (*pj) ^^ 

J^l^p jl VI 44-^V olij> Jl Iajjp jlS^VL «jyjl, J^l ^ ^^JJI ^ jiiil 
SuLUJl Aij^kJl Jp ^y^l Ji«il j-» t^VI j»^~aJl ; _ r ^.l wla3 .U2J aJjJ^^. ^^>-l 
iSy>-'^\ s-tj^-Vl ±LL> iw-lji J*A>- ^ lf*4» *Xi 0i*« U ^l]aj ^'Ua^ *^f=- 
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x^»j>- jt-$jsj j! A-ki^o Jj»l y U <J\ J»~^l y .Ua-**j Nli« ( _ s kpl ^^P.5 .4J iJjSCil 
f !jj»^ L;} .U ^^wi JJ ^ j»j^> tg-^ jj>- JT jSo t Y £ V A^jjj SjSli» iUajl 
.Lgj|j>-I JL^ *j>** ^ «yW 0) JiS^j LjV t^j^i» J^T SjJUaJl iijL- jl U^i 

.«JjOl ^JJsj jL~« J 4^wU- Coli "Lsj^lajl «Jl$j AjwaJi Sejail 7Hj^> <Xi- UjjJi j} 

^ j^uj C(U-UJl)) 4-JS3 Aaj^LS' jLs-^l i_Jpl J ^Ji^U-J «JJUi» iUT j| 

.JiOl *^ii ^] ~dycj> l$~*jJJ jlj tUlai s-Li.Nl dLSCiJ Ulplia^L jl ^Li^l 
iijL- iiyw J*>1>- j^ <U_$i jl^VL (Jj-SJl *~4-l Ji* IJlin UUaj ji ^^Ji *^jj 

^ji ^kuJ (J liU .UL^U Jdi ^51 oLJj*D iufU-l ApI^UI jl tipyll oLi-l 
*_«j ,<i4 L^ji^ U- » r~~* Ojjw /i-uOl jli t LSJ1 1 g» j o jaSJI -j» isAs**» g.\y>-\ 
J jk> jz*J\ jlT l*^ aj^S' c~~J A-SlijJJl i4i;?AJ a^LUJI ^u-JI «la jl 

^^ air ajajf ^ Jijii ^ J! *uu j^jj s^S/i oLuJi j ji Ni .^ui 

Lv^Ijj AJj-^y A^JaJ il s-X*j . (j*>U?Jil J^ ,»jtfJ Jf jl c<L~sJ-l&i AJbyaj 1 g a" jl 

j* Jhp Js- jj^i\ jlSCNl .«non - linear a^^I» ^l lJ^u" oNjUr 

ibLs^ J*^^. jjSo Jii ./sill! 3jjja**l/j /j^l Jajaki/ ^^T J J^UJI 

*>^ (jr ~«-iJl *UaJlT s4ja>- aJLjJ ioJaJL jjjuijj. lylT JjIj^I ^LIrJI jl 4->^J^ 

.aJLUsJI :uL>JIj Ui>Jl c_JUtAi - ^U JSC^ . iLli . J!» ji\ _ 

jlj/ L^al i—^S" ls-y*j>i* JIp _ 3j^*i'! olj^~Jl J <J*i*J! 3L**Jt»s Ojjb- Ju*J 
icJiJl SJ^JUlI 4jLJa!I J\j vtJl aj>-jj\ ^s- iJJic tjdi\ i\j\S~ joy aa!jI «.Uj-iJlj 

.AijJ-l i>)2^-*>Ul s-bj-iJI juj cijbj^iil j.Li^/1 (jy 4-^oJiJI A^iajl^l Jp L&JjXli 
U^jj^iij Jp ji»ji^ UlT J^i^-iJl OjA*^lj 4jL~U)1 jl t^UI^o jl »Ja^w Li 

UJ»JI :jci>Jt 5^ ^iko ^JWl ^1 jl jAi jVl UI .^T xTb]L ?je>il 
^Ul ^^j ijj UjT c Jal>- _/rf- slj ^^-^ Uaj^-I jl i!Lw ^«J ^Nli .^L-jJiiJlj 
jA ^1 y.^1 .AJbj-ill ysl^l ^I^J j^Jul5C" j^ija Jl MJU Jj (.IjO^Jj jf 
jl A-ku«j Aljjaj vi'y JUJI liUJi .o^L^I a^>^- J J^j^ ^U^l "^kjhi\ jl 
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O^jUpI ^ L-Uj .AiJi A-Ailji J*^ /y <up Ul^nJI jlSv>Vljj tJSCjJl ^ L^j 

^5/. J 1 Lsy 1 t^ £^~u t J lili J™- ^^Ui .aSjj U>_^ jSS"i OjSj jJ«Jl L^Lt^l 
L>^» Uli cJJai (^j-J A^iU-1 ^j i-jjiall /u^il OjJli ^Ssj cJaJLJ 4»-UJl jl 

jlSv^bj t-Lv^lj jj AiJi ^ aJ^S Ajjjii j| ,4j^iaJ lf~»-*~J a^aja^- tAJsu^j SjW- 

I *A£ ^j y>Ni IJl* jp j^j Pagels j^l> tj-^L» ,jjS0i jl^l iJuiSC t^^lj 
jylji t*5v^- j^SJJ j»l)iJ ->_frj a^Svj jl j» p&jh ,J& -^ l*^" /vj^' °/*r-^ 
ol_«^Jl ^Ai „U*- 4£-lS e^SCi ^ tSj-iL^ L^^-l^V ey&Ui c~«J jylji 'VuJa 

ujuji 4i.>Ji i^*i t^i fikJi ^ fisui &i.)l u.> Lu^ri o» Sj^^i ajurasJi 

siLJmJl AJy«j U J5" . i_3Uail 4jL^j ^y _ jl i>-jjJ Lb>- 4j_»S ii^kJl aJu* .i^^^tJl 

«JUJI aJNI aL— 1 L-^j Li^ j^i=>Mil jj-^j" c JjMl L^aiJt ^j O^-j-i US^i 

eJi* .^uplii» A^J^fc JlSwi ( _ ? Ip 2_«jU ^JsIjj cJ-^U ^-^><^-~« OjSOI ^j (jJJl 

Ar 
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VJ4 ^jUJ! pJl* 5jftjy oilT SiJj^S/l Forms JlS^^M 5^1 a&JI 
^jbiijjU ^Jj i_ij~liJI v^ij -fJ^I t-}j Oy&y£\ «U— I jJb aI<w JL£o v.jJI 
Ja^ <jAJl ft( ^iJl \^i cL^lJI ijJailJ vloji-1 f^iib ^^h\ ^JUl! ^ 
SLaJ-I ^j „(AWiM <u^j Lc Uofj 4J_jS3! L^Ip ^ J ^jUIj a~J-I ^j^ 
. o—J ^JUJ! ^ o-lJbOU s^iLll L;Ui^^U j! ^Lp UJ y\^J jS\ a^jJ-I 

•(* 15* ^^"j /c** .a^>o Aj^Jii jV» iijaj L^jj t_->tj tlr^ ia\*^_iL> - Uj^-P 
Lib aJI^jO^I 4Js*>Ull)) jp jjbui-uT i»-^ ^ <\o\ jll Y t^j^j Solovineiji*^j~« 
V j iiU Jl JL* jil^^J -^>.j .to/ dl£.^l (/AJI dJJij jl&Vl jJIp o^ 

•0)(yr--^) ^ w^ ^"' ^ 

tj>*jj ,aJL*j yLiJ ^JaJl Jjj'IjS 0^ J_^a)I ^-^-? '*sJj**^" Ojl*^~"! ^IJu>iX^1j 
j^ia^jN l--JLi .A~<Jp Aj_Ji; lfo^~J ^1 sUiil j-P bj\ aJjJLJ.1 aJL-JI tiUs! JiillLl 
cSJbil Jj^aiJl i t5>-^ ^"j ./"UaJl aJ^/1 jA aJL-JI aijfc J~V '«-^ ^y JJj^b 
.JLj ^;L-^ JiCi ^ lJulI 0-»> <y JUl Jj^ oUjI*il «^^r Jic jl jl£*)!l 
01)) /^Lii-^U j^pjj .a-jj^U A^-Ui i.s."5t. yS"Vl JSLiJl aj^ c(jli^ij :l>i) 
^ LS ^UJ1 O^Jl i_>Aaj 4 olJ^-jj jLlvsf y Jj^ls JaJ*^ jj£Jl -uJLJ jlfC^l 
aJL*JI eJla L«4- * giil iSjUt^j 4j-~L»x!l IJift eyL-i dJi aJjI>^ i_£j~- ^>-l f^i 
aJL-JI oJlfT tj| 7-j-^j J^n ?aJL*JI aj^Js Jj^ Jjij jl L^c liUi .(Jjt* oli 
ol-b-ljjlj j\Ji^>y\ <-~oJ ^ a^j ^ U ?riyj ^j^j U-~^» tj^j&i IAa 0^ tayL^ 

dii jli^Nlj dj^i J Vlj cjLipNI O^V «A^l ^^ t Ulf ^IjiP tJaJ-l ^ 

^^jL^S-L f»jiU «.Up j^ Mjj IjjT *]Ua 01 51^ Oli dUAJ .(^ ^«Aj'yLi, 
iOiil Js JS\ jial v_>j~- ^jLJI J-AaJl ^ ,olJi>-l_yi ^ JaJ-l IJL$J i^-Juil 
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5JL-j i£y£- <L>^>Jl eyLJiJl jl IjJJb*; jl _ «.LJjJI it-f~g j- 4 - Jjj~^ c/ 1 ^ ^Ji 
jlj '«■*>>- j (^ JJ-5 y> o_^i-iJ! lyrj jl jjJii*jj tEncoder ji-^ j» \^>- 
^Js- *>Ui jIpL , g -.j i ^ jjj>-l jUIp Jj>*j M L~j .aip liJi U^^j-tj aJL-^JI ^_p^ 
Ji ^LsJl «d)/ 1 jt J6 iJjSOl VV^ V/*^ oL_Jl <_£J^I» : j^UaVl ^ JjJ 
l_~-~JI l-Wj • (( s-^y > *i_s^ ij^ J^- 5 ^J- 5 ^^ ^L"j tSjjL-iJI rj^" 4 ~~^ i S-~^ 
j* 4JJI jlff li| U» jIpL ^pjj M Ioaj tj~-y jjj aJL-j Sju-Jajl ujjIj* o^^>! 
2L*aI ^Jb ^-J iJL^i cLg— ~ai o-S' i) L» J I cJlT lil *l tiSUJI i^JlT <Ul *l tilL-JI 
^Ip (/ Jp JJj JL* ^J <oS/ t jUl j£o ^UJl *M 8j & J*UJ bu-jj .LIjJ- 
jyljS jij j^j j6\ i*~k!i jj» i_>jjs> j! Silji L? U> JJj Vj 4 LS «~k!l JUJJ jJU- 

.(^((Aijydl 4*^1 

<L«jfcl ^iSi ^^Svj J Ui_^>-j jU t<dil j^ Ujj JUt- -Uji^J a*;^! Jylji j! lilUi 

jU ^l^iU 4^J>fl ^^1 W jt cJ U 131 jO .UlJ <dJI IglU ^)! Silll Uj»I ^ 

^^j ^u ^ ^jjj-^ ^ v^ 4*~wi uy*y »_^* cf tj^ ^ ^^ J* r 

<Ui*j U ^ ojij ^yllj ^/jl Lp.5 t4JL*j«JI LLsiiJl e-igJ 4^-U« ^Ap j-*a><j ^j^* 
ciUi^ oUUiJl j^JaJ ia-JaJI JL*«I jl l Js- jiljj ^$y>l Jisi I( j\jljiJlj Jlp 
7<^>_yj (.aI^^j k^Jjjt JlS^ii ^ iji-^>jj _ J lil I L~~» ^Ip . t_^"I^SOI oljIJui 
OljJJt (j-w» Ufl^l olplijj r-iLc J^rjj LS ,4>^Ij v^Lj oIpULJ IgjlS"^- 
.4<J^i«j Lja^U aL^s ailp dJ-L—-> O Ji Si; jj~voj-l5' A~«jJI ^u!l ^J^ .L^jLia>^j 
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St . jlk* jUl LJ ^J ^1 SJLiu^l i*flsM 4 UUI (j£«i-j oL>l al* Jp JL 
/r* ic^** fji j_p cij-it l^J i j 1-Ap tij-ij <~}yj* _~»_JiJ! jl OU-si iiLa .«J 
i) L» jl /y. -^Jl Jp t jU} J*i y Ijlp iJj-iJ l3j— LgJl jUipVlj .kfJLjLs- 
^ jlrNl IJi* ^p *Ue^l jSCr V jSO .l$JI j^f Jl j£r aOJI J oUlkol 

. JjJl *Jd; Jsr! 

lj^s Ji^o oUU^Nl dib iiL^^li o^jU^ ^ ^1 h^\ jjjilji jl IVl 
jjjbi Jl J^ (jyJI Ji*Jl t£jJ t JuS't" j£> .L^ii ^T (JUJI Jp Uyp L^>>" 
oUIjJ-lj a^J^I li%J\ (_$lj JujJ .r-ili jjf-y *y c~~~ (^>- L^U^ jl Jlj trol^ 

'fjs*^ l/ 8 J*"J j^ ^-^H W*-^- O^J •U J "^"jS' 'jL^'j 'fj^ 1 -^J 
^» SjtjJiJl jiy'lji jl t-^I c£t jl Aa^I { ji\ ciiiJi *» ,t_-gJUl a-^JI Jj tj^pwdlj 
J oUlJaiiNl -ij^-J jj, .ui->»*» yit y* (Jj-tJl J-a*JI J^ (j- 4 i$jLi** OlisULJ 
i aij^-jil (jjJltiJl <W^J U iAJU <L>-li -^j ,\p-y^>y A~sibj AJLJb- jA 4«-k)l 
jT i«Xs^i OljlSol L^SO tAjj-ij OljlSol 7-y-^j A>*> (c* A^jjil u^xll 

& oUUkoNi jl ^L^Nl IJL* jj-bj .LU* 5^_^>-jil i^jkll (J< 2jLA^-i ,_r^*J 
,aJ j^j^ j/ Ij*J ,-*: , - ,, J W;^j *i*J! jls caJLJLj- 

J5vj ^y»^ L*w? j^ ^A AA^-jaJl jy'j* 'j' JJbpl Nl JjPJb (_£-i)l j^-^/I i_~~Jl 

I^rSjiJ /fSsJ «J jUJ^l tjtJucI ^i eJj-kj>- ^Lil -jp i_juiSJI j uJpL-J LgJl jA a1s>L«j 

f jb\ AjL^Nl S^UilJ ^y.1 i _JL > aj js j£"\ jA U Jt ^^siC (JjiJl jjjUJl jl .UL^i 
JL** .Uajl c^^Nl _ykljJaJl «^ Oli*>UJl kiJUJ^j tJjiUlI lAj—ij (JT UjUa^t^-l 

^^-jjj <uS0 it^'ljSOI l£ ji~ liJj Ui^p j»Jij ^jSU-I J ^yj^ jjJli cjlill J^-^ 

fr Lilj tSJUidJl LS'jll aT^j t^j^l J^J '(Jj^ 1 jj4-ij Ail aT^ UsjI 
i_iL>- IjjJtS* JjuI Jjj^-i'll Jb^Sol ^^JaLill Aj^plaj O-^a» L^ .lj^ (Jj>-\ 
iyrj f^jlj ca-jj-aJI oL>-jll ^*^ 5 ^«-^i^ dJJij tAjj^-JsLiilj s-L^SJI k_J!-^>j 
oLUjJI ^j a1w»p oIS*>Ip ^jJ AJt^kU «Lw-LiMl jjyljii! .a-^L-MJI t-'j- 4 ^' 

A>JU; AjjliJ -JvJ _ JjA^- jj;U J_^J ^j jl Jjy _ jl Ax}\ TcJjl JTmJJ . Sila* I aJLj^I 

JjJ^- t_iLto5'l Jl c^^jJ L UIpj taj^ 5JuJj>- oliL~- J jjjUJl i^jj^zjj iAp^^o 

Al 



.A*~iaJI ^ U~^J M j ^Jail j^ oUUai^l «Jl& f^Si blj tAJLJb- -^>)jj_} OUUail 

jt bpUiw>lj jU t^'l" jj! j^ j! t^JaJl ^jy\ji Jt, U lJ^jO V UT tjl ( _ s >- 
C-JlS' SJyJiP \j\j* \^>Cj>j { jy\jjai\ jb£u*l X" JJii (,Aj\jtli jf-Jo Uj .lg_^>lj>- jJju 

jyl^lJl ts-t-i JT J-ii .41« ^"L" LgjT j~- UJ Jix*j jlS" ,^aJ! 4)1 ^1 bwj t^j^" 

^J y>-T jlSU i ^pjj JLs-lj OlSC ^ jl Jali UL>~1 J^aj ^JJl j^Ullj (.'aJj? 

^cjjbJI o!_yi ^y«^- ^j tjjSOI ^ jlx* Ji' ^j JoJ^J j^IjaSU 't-^- ^jjjl* 

.Aj>\j IgjU jj^ll l'-^J tOl«.Utl^lj Tii^vJ 5fj . J^Sol 

Oyl^iJL /b" SJLj^l o^/U-U .SJuiJl (JUJ! aJU JU> J, t A*JaJI &>■% ^ J* 
jy\j2i\ \^2i y> k~A*i\ aJ^UJI ij^\ ^i ^bl j-^p iib&j .7<-~Ai ^ (j-^J' (j^J 
fljaJ «aJU-» ^p jJIp djjb^ij Ujljo .flkJl dUi oMU- ^p L'bjJ Uljaj j^ ^1 

aJU- eJwjli .L« AJai- ji j»l]aJl aJ Oj^h <_^JJl ,_jUjjJ! ^bj^ijl Js^jJ! ^xj AJls 4 L» 
tJbU L~- l A*i .^UaJI dJJi (%—«j («^1 4j\jjJi}\ ob»50l /v-4- U-i ^JLij jl dbU- 
t Jbo-jSsJl ^Sjd\j tJai-^Jlj '^jLp - ^j- 5 s-^ 2 ^ U.5J0J ol bxr tUjlp aJU- 
L j^^ jUJl aJU- j»L7 JjJjs^a .Jaii aUSoI 4jL~~j Ujl^> c~^" ti| IJL* tb>- j«JL»j 
tbl) UJ» c~-J 4JU-U .aJ AjjSslI obj4-l ^^ "-^ f~3 f^y" c/" J^ 5 ^ i^- 1 -^ 

.^jjl £. ^- M aJL- olU- J 

i>-JuJ l*J3^A\ "^p\i)\ ^Jl ji (_r^*^ Ov'yJJ t^j^' c^-^^l /nlkll .ajJjI 
aT>! ovlj* i Jbf - iMl J«- J^ - J*~S&\ diJlSCll ^ .^/Lujili (JUJ! 
j^JaJh) ^Oj U ^j» J^«j (^JJl Hamiltonian^^ ^^j fy^y ^j ~*^^> 
^■y y^ jl jA (*L* jA Li .UU -J L^jjjyJj tAjiij a-vsLj ^> aJ^i t((^jLxil 
«Jl»j (((^liCll j^kll ^ Akij AbJ.! ^UiJl aJU- aJL' a^U ^j .jbb* iiJlSLl! 
AljisLl jl ^| .-«Lki 1 ! jjia^j Ulo OJ^ aJU- OljJu* ibf j^jJI <c« il^" AJaiJl 
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Lsijl . LjJl .SjJJLll 4-iS' lgj| tlg^ ^>j^i t^i N j! IJL^j ^^Ij tajJiiJl SJlS' jyljiJl 

JiLij Uj"MU- jt- iji\yk\ ijJxJ)) jl iJajVl ^ UIjJ ^-J jil tSJljJJl iUki^L 
.I4JU-I dUx! i>^>^jl oL~Ul ^.U» ^T jyl^t oV '(^ 

■s^^-* Lfil M saSU^I jp oliLi^Tl Jy'j^' j^ 'j' is^A J^ .{[*"A>\ j$*j uyljiil 
y» AjjiU-l (J ^j-^ c_^jIaH «j^II jjJli L^i V^UJjJl L^j *U SJo oljlisil 

t^jjj sj^l jl^ol j-* J-» M t<4 (»^ jr*J^ ^' ^-3iU^2J c^ytiljJl *JUJl qP i—SLi^l 
?4jlvsj ^ O-i* ^bj^JI IJLft Jjt; (_giJI JUJI j* jj4- 

i_JiS^ll tJUisJ LjS IjLjstJl tr-^v Cfy^ uy\j* ^-*^ <LiiliL 5»JiiwJkl 3*JJI 

U ^Sj£ lilS'j t//^j jy'_^ «a*^» s-^'l*^' C^ Jjj- 1 ^^ 'Jj^j**^ 'Jj^l 

J^-J^J aJjCLwv» tjLSiil 3JL>- i 8£jb* 3ijsr-_y«)) - L» JJL^Jaj _ ^ Ctf'j^' ^' ^U^' 

j-» jl ja uJwjJI iJus» ,i ^jjtsiJl .ojc£ U-v*-j UiT ^ r £\£l\ olff^ ^ 

j| J^w-i tiilSvi Jv'j^-' 'J' ^^r^' '^ -U^'j^' (Ji ^-ft^- 4 AJ^» t— UJ jl J-g—Jl 

_ aJLjJJI 4^]kjVl L^5JL-J ^s)i AijJiiJl i _ Jais IjIj^aJI i«JajVl J*^>- ^* Ig— oiJ 
^ a^_prj» JuIjaJI» .JyljiJl (J' jjSCJl 5jU I^aU-1) LaJ jl IJbl aJ £:; ~ j ^ ^ 
A-kuJ M L^" lii J& .{fiSjAh ^vJj tsLi^l Ja^^ j>Ji tUbj^l ftLi^t iijJL 

L§J| c_™^ J^ c^Li A-fbj^iJi jAljiaJl ,j LjiJlJ J*>^ j^ Ml jrJl^l ^1p (J i-i; jl 

.oL~-U-| ^j ^j c^»j-Jlj jijij\^}\ ~-ji>\Jis ji ^y^y -M- 4 «jLjuj iiL» 

AA 



jjiol cijyw" ^ j-w^ y> UT tlj-iT ((^l* ;4_-i^ <j\ Hard idi' j»L^uJ 
JL^iJl Jy DlSC^l .-uli Ol^il . OUjJ! ^j t JLr jlJI pl^J! oVL>c Jk^ 



? 



■J-3 



>M 
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$Jb*JJ Q\ - t-4 A^-aJ tfLuu-JLi - d-UJU L^^t t-4 



«I» jl» Ji| t U Aij^J - S-^JJ^JI Jylj^ (^ ^jV (_5^js^ <*^' J^" ^1 

:<u~io d)! LuSs^j tol_y Di a-jJs^Jj i(ij i ^jj\ C)j~^>y>- jjzs -u I CjLJj ^.^^s-) 

^-jJsaJU lA^i .«U-Jto j! «Ijj jl <U~,1> V U.UP jJ>- «J^-J ^j j^^—J <-^j~"j ciSb* 

ikT -^Ij^l £* U^vi «jt^ 4 uL«L« jl» alikil <L~J-I ol«ji*l! jju aS*)UJU .SJubf 
^Ip ^1 ^ U-iyr ^ jl J^Sfl ^ dUi JU, .Up c3ydl JUJLj ( c^\l 

cIJlju _^ai5 Uj^P ^^ki AjI (j^^J 0l ,j^ ^5i J^™- 4 -^J^J ^ C-U-^^/l jl jj-Lil 

•^i W=* y=^ «y J 5 " ls* ^ -A^-J 

Ifl Vfs- JLL jJl «.Ui^l a^t jj-J ^53 .Ju>JJ jJiA jf- jA-j IJus JT 

IgJ Laywj . (JVS— i. i I j^ J^-^ lS^, ij^^y L$j ^L-j-Vl jl sL^wJ, jl Lfijjj ^xc 
jl c_~?«j L^> ^Ij j^l oli UI jl \<S cUv-j oIjjv. _^p cj^L» jjp J^^j ^"Ij 
jf _ Ste. . l^f ^J il .^ X* ^1 J*^ f»\_f}\ JLJlC. .^^ijj ^JU; 

.^j^-j cJw^J li Lili lilp ^jSwJ 5jjJJ1 jjJ U 
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U ^4- L:i> _'^> .W oVl^lf jiTl 3i^^ oULf iiU* Jljj U lil 
j^jSOI cAU~» .<u_iJ j 1 s'_J jl jp- wiLaU cUS'jj j! aJsi^J M dA^J o^r-j^ 
Jil l-iyr-j (jSo .«LJy _^p «ills Oli ^-l^j T-ili j^ Sjj^a ^^ a^c J^. JIjJU 

jl L>J Li£-C ^iLil^ *i-JI ^ Uli *-!!>- Ia-U)j n^^yh j\ fiJh\y)) 
*i Igjl ^l tj-^L» J^io Ig^^J jl ^^uk^J M ^1 oUjLdl j* j>-\ Jli*j .L^jJj 
oUjl*S.I l$J jp>J Jl (oUjixil aJUj) ^j LjLs- ^s iLUiJI I^l^aI ( yj; 
,oL"U-l »Ap ^i ^jj oij^JI 2^iAiAj f_H J ^' (J* ilJljf oUyjt* j^Ja^j .tJUjj 
t_—>U-l ^^^ tOUjLd.1 Cf-J^ -^~"_^ ij-**^ j' t£/ J' tl^J- 3 ^ J_pJ -A* '£-W^ 

jji . ^ (JU-I t Lili .^U-S'l jj^ J> c4T IjUJI »il ^ -^ Jil 
ILT ^ Jil 4*~is> Oli LufsJ 4(JUUJ v*Jl J**^ L ^ p ) ^j^rj-'l J" P>J - O^i 
6 Xc "& t^-^U-VU <,OU/"JJU tU^I^Jlj tjKiSii A^-JL U .OiwNl j* 

«J UJI «.Lil £jP Aik>x^ U.ij^-J ^^ J' ,*■* 4».5^>-j^ j-P L$j| (ip UoU~>;l 
flj^C i» J_*X*J Jj (r J^il Ji» jj! Ct_Jj~-U«-U jJJ C-9j~Jl Ji» JJUJIJ .^Pj-^jil 

.L-j^L. aU^j V dUi ,jSCj _ JU-I s-Ia i ^UjJI ja _ ,j-j^U U i( _i ^Ip 

JL^jil Ji» 4_iUj Lgjl Uj^P ^ji^sy A\ jLiiil -^ AjL'li? Ubjl .lSLaj 

IS^jj lgjl«U~» iVr^-? * ( -y$s.-' olDj* jl t -i j g z*; oLjojlo.^ ^j^j " 'i jiW 

^ 4^,L_Jl jl jj-aJI i_J4j*j jjSvC ^j .L^~Ip 0-«f J^\ olisjia^l i_^rj a^ aIsL«j 
^j^ j^ Jil ^A UJ J^-jj jLi;^l «Jj!s *-~<^>zi . Jali L^-jLc ^JJl ^—«-iJl J*>U^ 

■r^ tr** l?^ «/J^ 7 ^^ £* 

•r^ 1 l/ <^/r r 1 ^^ ol ^~ ° , - UJI J^'j °^y r 1 ^ ^ u l^j 

t*Ai« ^Jj^'l JI-XpV1 J^p- U Aj^ iJbA jl J_^ii U^*j ?Ua^_^>-j A*^ te* L»J 

^ u dUi ^ .oi— >i ii^ j^y ua^ Ai^t jr^ ji jisu^i ji ^ v uu 

.ajJj^ Uvl «-• U pjj j^ i_^-j V oL>>l^Jl jl ^S-Jj jip-1 

Jli«jj .JUi» iyrj fLiJ^Jl jyl^iJ jlS' lil U jA Lfs^Uj lJ-J-JI Jlj~Jl 
LcIS'j frLj^t (jy'ly ^>LiaTl ^ jyj^»o ^1 .dl'iS' y.Vl jl jjj^ OjjJUj^ 
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_ p^ Oli _ LuJj OjSo 01 J^l jJ* «J**a*l» J.,^1 rc-j-^2J objUil a-i^i «UI 
4j JiJl «.bj-iil pjlp 0j>w I i* 0-l>sJ UJJ.P-J .(«^v^vsJI) uylj*J' J- 4 *^j^>«-« 
A^jU Jff- \£ l\^t Jlj«J1 ^ J-ixJkl ^ji «i" sigi' 3jji 0l J^Nl JlT .ot 
SjL^JI Jjm r-Oj^lS' L0.U- yi Lucasian Ov-^ ^^ ^ «u'j^U*» 0j^t> ^ 

.(i?4,>Jl ftlijJiJ JL^JL j-^l ^J* ^ 

Aa! .aJUcu Ov'j* ~ & y^ «^f jr^ f"^j^ LtejP^ uls^js^ /4*^ j*-^ ^ 
jjli^ LcliT Ojili*^ oL^l Jl s.Lip Ji* t£UL«JI 01 JJjU, jj»*^>- jLit 
L^Jip ^x)l <j\Jljii)l /y> oJ>-lj Zs-jjt^j» IJUa lili j . ... Lai-w» Sj^rj LgJ «_^jIpj^j^ 
ib.1 JiU- JjJl. j^jL" Di .<u5^£ c5JJl JUJl IJla jp Jj*jC ijJlj j£j Oj^Ol j~~j 
Oj'IS' Ljjl rt~£>\ ilf& flJc^Ml jS^c M 2L~»L«I jJUL>- j»jj oli -U> OlT Up 
Jl J^> diiJi' C-jjAij t 0j£3l J^y ^jVl OAp Jji .l^P «.bcu-Nl ^^.Cj t4v»l>- 
J& \x*$y> J& Wb dJLiJi^' j-U Dl5" Oj^Jl Di LULiTl j^~ JjL-J 0j:> Ojy 

jlT ^]l ^/-^1 i*-JuA o?'j* r^ -sLhjNI ^^ OliC ^j» IjIjjJlj JsjJai-li 
Jjt; U-i w- .,??"! /pJ tlg-^e- «.Uieuj il 0r*£ * ^h^~j S-*»L«I l^Jl L^jI j «Ji*j .^LJl 
LwJ <LLjui> <L>iU-l l^J 0L»jJlj OlSvil /y 4ija^« ^s .i-nu Lil 4JLJL*- Aj^L>- L$j| 
/y ls^-^I r^.'ALl ,y *& .'^ij^> sJl 4ji^Jj 01 l>jJ> lS ^ OlS^il t_jJjsi j! i>-jjJ 

^XC V i»_^ (JyljiJl) j (;JW) (jty ^-iaJI J^ai j| ?4i-^P iJU^ Mc^~ ^vP 

N i| .l^ftl^lj J-*3l Jj^i; uy\y J* i-kj "<&y>^> ■terj! N ij^^JiAl IJLgJ laij 
oAAj .L-iJl I4J J^ ^1 cijJiJl ^ Lgl>-b SljSiil Ov'j^'j Ljljyl^ J-v^i /^£ 
.JUSI ^ Ub«^>- ^Jl SiJjJl oUji»ulj cUjjAj ?cjjIjj baliJ ,U-ij <-*jJtaJl 

.lj^- «Ltb>t^ ^jy\ji J&ZJ Jj 4AU>w« j»JpJ AJUjj Jj-io THjIj Oli ijj^P 3jL^»t9 

Lilj 4«l]2JtJ oULj apj^j>^ ^* 4aUj^« lji£ cV^J* V*l^ jlx*^/L 01 Jjjl* ^w^jj 
.^^wall OyljiJI APj^^c^ ,Jj> LlUa>- Ji liit j^> j^oS'tu Oj^J 01 IJul A-iai-J N 

<\Y 



2utduit £ 



^ ^jlSCJ! du^JU (Uli JUJI Jtu^3 N LfJlJj jjJIjaII o\ iijJJ j! ^ y! 

LjJl» jIj^Jl J e^T C-^j U lili ,4jihi^> SJlij-i ki»l-A»-l -iajj J* ujjlj-*^ UipL^ 
JJij ^jijb L^-sia*J «j-sT AislSU Ujjai ilb* C)l Mj^ ty^ ^J^i jLw» *^J i_3j-x 

^Hp -Ujj<j «^ 4*^ <_sjjl aJ^t JlMl »,Walli .^U^j iUkii^. (-Sj^ij '^"UJI 

*]ai>\\ Ojjli Oj. .(4-JjJl -*3j^) l*>-fr.">""-' U Ljfcj cJaliL-Vl 4jjlj J^J Sp^^Jl 

Jljil ^a aJoJI i^j^iJlj cysUjiJI j» py Jj^ Jljil ^ . Oil - (jyljiJU 

i?L~>-*il J»_^L* Jp Sj^-iJl _*U^ ^j^ J tjbll J~~» j-Ui .a:>Jjx-« aJJj -lajj-S' 
i_3j^ U-$Jl ij*ji! i^ L-X?~\j c~9j J L^c^- jjojL-^4 ^jp ii^ 1 " >y^" jf 
1$jV) tjyljiJI jl^o d)! jjUJi ^k-j V JjUIL .-oli cJ^Jl J» ^j^l l)UJl^; 
^dl SJjJl Js^-iJI ^ ^«iSC Jp! Ol^Lc i^JSjiJi *-^j" iiJuL-l e-Uj t(^l Ja~> 
.ilija^j ajJjIj L~*L«I { j6\jii\ U^j c Ljjcl! iLli Lv»U;« a~> .p j&u 

JJ ^ UI SJjSll kj^Jl fOUBT ttr0 ji| »>--. ^jU ^^^1 jJUJl J 
'J^* Cr* ""Jj^" "^-J^i ^4^ \§yi~a.~j ^j -J ^^ s-V^" ij&\ >j& V*j .4*~W 
J[ i— »L^-i J>-Jj Uj^pj .LUii j4-l oLLla J i^j-i oLLkp i>wj cJlS' Jj 

Ol£,>L fUij Jl 4^1 ^^1 kj^l ^y-l oU5C .^L^JI J^S' LJbj^l 

lilij ?j4-l J SiJL^I iUJ! iAJL- ^ j Jl 2u^ Jai-J liUi .^jl a^ Jl V-U-jl 

£JI ?^r Ol$C J OjSj d)! ^ ^^ *iL* fjjJl O^J 
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IjS 1&j~*j. U-jL>- jJiz* *L>-UJJ i-~~Jt OlS*>UJl ~<&J^ tjj jl J^—Jl j^ 
J! jjAJIp tb^J LijSOl aJjS'I -tj^l «L*. ?jil liUj .*lf j^Jl ^y ^j^ 
L^j t4&>-li« *s-j~-j l~*ii\ uy\j* jz*£ clifi . iLj-ill j^>Jl L?l J| j-Sol jU*ijVl 
jlx»Nl 4jl i>-jjJ i^y ^w* iJjVl Jaj^-iJ! JjSC" ja>^> JIjJjjS j»UaJ U-l /^ 
Jsj^jJl ^j ylj Ujcjo .y$"l « 7 ^v> ^- i/ (*~"J^' ^W ijl ^j^ U^j^ 
jA U j 4Jy»Jl aJj^I -Ujj-iJU cySl «jSw Sjai- Nj 1«^» jl ito illah ,j-*Ji* '^Jj^l 

.Uli ^LjJJI Jy\y Jt. J^ 

^j*. r-jU- *I7 Lgjf JIp 4jj>£Jl Lij'Vl i^jj-iJ! J! jjJLjjAJ! jji>w ^ 
jlisl l$J ^sJl dJUj"_j .Sijv» jJU^S' lf!_jJ s-^-J 'jy'j*^ J^ h^" -^ t«-M 
.aJsL^pI j! '*4\yLs- UJjJ *>L» jjA>dil c£-^>j .la^^^jkJ <dil ^ a^-j5 ^j l JJs- 
.4^>l>- aJj! isjj^ (J t <^jiSl jjj f-Ua^-il jJi JUJ! ^ r ^ij jl ^a JUJl 4iJi>y 
01 J»\jA^\ jij* y- 4J ^JUasJI jlx,)lU j^&l ^^U ^j^I ilU jti' 1% 
*jil» . J^Ua'Vl \s- { JLJL^ j*«» «j (_£l j»Jloj J ilU-l «Jl» i j i U "ajLJoj IJj jj£JI 
y* jiU-U .^Ul ^ UJlT yd! aJ^I jlT <uV cy UT y jjUJl j! JyL 

tlil ^> UUi C-jJapf U lili .dlli jl£l 4^ ^Ap SUi dUbi^yJl ^ 
frlll ^y UUj-J» <^V> U ISI; .JUSI j»jJ! J bjo jyC^- J u>/\ ^U j^Ul 
jl ttto^L- OIS" <S jl iM H J^UI rj J! yi UatL. jlT *il Jy! jl ^k^l V ujUi 
^ ja frUJ ^jl>l ^.jbJI J^U; jl (.J,! Jy, ji . J^l J^. btU JlT lil 
iS}jr ^>')y *&*• Jl 4^ cs^ 1 ^W^r^ 1 ^Ll^ J^^ ^ 5UL. aJjS/I A^jy, 

J^j^rjJI J^^Uj CJc\ IjCj Sijljf uLU jl jj-^-jJj^^-_^Jl J^U- JUJ .4Xio x^ 

<L~ij U Ai^^i J*>1>- j» jjSOl IJu (J^ ytiruJ jl JUM j» jj^v Ju_Up .aJj^I 

. fJ Jl j^SOl 

Lf ^j li> J^i .dl^-l JT ^J J-Ull ^-ia j»jjl iJUJO j_^3l :^li» l _ 5 iapl ^i 

aJU-I jjSC" Ali .«jj^aJlj ^vJ *>ir ?IsotropicA^li L-^U- jlT ^Jl jU.ijVl jl 
«Aa jlj tAjibk* o Ubr I ^i Ailij^ i^j^jujc ajj^jJ Aijkj j-UjJIj Ijj j_jxSl jl 

M 
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^Jl; ipljaiv.L tjlill J^ J*i .aJIjj-s oU^p J*>1>- y L$-~^ f' ^ cs*''-^ 

ls'-^' jij^r^ ^J '<J*^ -£j-~" Jjt * oUl£l ^ i^jJ-l iU^ J*i; 01 illSo^l 

zjJ: y jJaj dj£>\ y - j^r=jL> ^liJI J-aa!I J «LiiO _ ^.uli; ^*J&~~J 

aJL^JI i>t^uJl cJl^ .jj^-jJl 7rjl>- y^-5t oUUaiMl ,«u^>- v oj^>I cf'jL-^ 

..i-uJl y j^pIJ riy^j ^^-* JL-J' y <J^ i>-j-i I J lijS' 

j-p _ L~J _ ^ ^Jl «!y (_£JJI j_^Jl iJU jl 3_^» J\ Ctjj^ ^Uip v 1 ^. 
ij J\ _ Uy- _ IJL» }j*j _ di^ Ojj .j-^' jWiJ^I L^j Uj igsll iL^^klS i^L.^ 
j V 4>-U-1 Ju*~~J S^SUjI j*y L^jI <u£j s^U- jJbt Oli ^JLO ol^jaJ ^jIp J*s 
JsjyuJl _ J*^M y - CJlT Ua^p (^i ciJ^ e^-ll -d^ty. ^ j^SOl aJI^ ^ jJi; 
jl *Ja.-~.J .iJui L^Ul4 y>Cc N yjJI Jsjj-iJI tiJb' Lj-U y .Si^ku yijj-^l 

J} Ijjjai* 8jj^axi j»j tlJ^- i_Jilx5^« J>^ ji ^S0 LjjS' j^P ^jJls y \jj£" J*>*sj 

eJui^- dJJi -Up .^ jW^I J^l Jl s bjsAJl ijyly ^ ji% L? yjll J >_iljU 

.(JiLail OjSOl jJUi t j-iJ Jl Ool 4JJ0 iJU- 

JL-j jl f.y\\ Aplki^L jls LJjS' jj-iJ J t ojI ^1 aJjJI Jsj^jJI ( jXJ U^»i 
jlT l$J ^1 J>JI ^ ^l^AJl ^ail o-M Jij U ?J*jyiJl oU; lili 
U (.J^ ijUfc jlT J4J ?1$j ?JLj ^x)I ^ijjaJlj Iju liUi <.[# IJlj jl j^SOl ipUa^b 
J ijjjl JsjyJl jl Jej£> Jl C^j*il y ?«-5«^l SJjJl Jsj^-iJI diij" Jj^ '(j^^ - 

s-bj^iJt jOlji jl J_^i *^ t<_ilkll 4jL^J ji .^L.1 U Lljc 5^jiU Jj iiJIj^ip ^^ 
J^-jj ji L^jT ^pJl .^i \^ij oU*>Ip ^y L^visjj jlSv^^L Jj C<Z\y^s- O-^J 

jl W ^^11 j** tUlj^p Oj^l Ji AijJl Jsj^l OJIT lil . JisLl ^ 
Af-jy ejU -^ iJj ijiS s-\iy '-r'j^ ^J i\Je? ,< h"* jS- by^f» ^-Ul j_pJI 
jS- J>J^> jJj t-jJ^P fl«4 u^ S— ^i ^J^ J^ f-*^ ^J^" «W^ i**- Li *ij__JA> 
Ujj>*I~~« .^Uiilj ASJ JSvj JJU^j jjSOl (jiaL» ^»Jr jl 0^>cJ c4j|jJl AJo^ ibw 
■U ^sj;) ih^ii 4jJj Jsjyi J/» l^- 1 .SjJe^ V ((Jj~-J 4>J^)) «^>j jjli-| <UjJJ 
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jjl t^jaij zrj** ^W*4 J-» U^ **J^' b^ J^ 4^-Uo j^£~* jJUU 0! ^/j^ 
..o i» L^iJus Aj^JI ju*il jaSs^ J»L^pI LSwj ^ujjJj o.jtti'lj .biji Li* j»S 

<J-^} ^^Ip j^jI ^U i i y>j^~\ \Xb ^j jJbU OljJi 4*^^ Ajj-XJ ^jj? jjJ>» 

AJLyaj Jl^j" _ JSNl ( Jp jt - j~Jl> aJLjJ Oi^j* (j* d~><Jl jA *i*Ji ol~>-lj 
..^««JaJl JUSI JUil ^ - Ulp - Lgji^Jj ^1 o1j*UaJl 55aJ1 l*J& aSL-Lju il-A. 
j^HJb, .(\ V)«yjJ! aJU-\ ^j^2>- ^^jI; ^ JfLji j_^lS (Jl r^ l^Sls di! JU 
ba=>^ U-iy dlbc jl S^^ oJlT jjSCU 2LfjJI AJU4 jl jA ^j^ <^xaj ^l!l 
U .cS^l o^" oLLp j! ?r,k,-J i>-L>- 4jI jjij cUlr 2jIjJI Jb» aJjJJI ^ 

.LiLL- jSl ^b *>U ^>bj! J-^Usil 

o-La ^ a^Jj>^4 «(Jjl 5jaJ-)) iib» O— J Aji OjS"S ig^ J"^' (.j** .A^j^J! 

^UJl J->U ^ aJ^I yjJl Js^J! ;USb^ ^Ui! (P jii! .jA^ o^ ^j cijJaJI 

caJj^I ^\j&\ a!U- ULc ili j! .^j Sil^Jl .j* j(4)/ ^ .Uli ^jJi d^Jui-i 

a~>Lj AbU^> /LuS'jUj JjjLa /»AJL> .kj>j)I\ a-^t- J U^J Jj iAjIjJI Jop Jaii -J 

.((aJjJ! Jsjj^iJJ jjylji» jjj t_~«L <_£JJl JbJjxjJl Ul^S izJj>*j> 

jl A^»*^> ^^Lp AifcJI ^^C V SJjj Jajji j^3li 01 iijJJ jl jli^ A^Nl js 

.a-^UJ! ob-^^all ,*-^^ <*■* J^-' 15* US' <.AJi^%^J 3JU\i ?Jbj J^jJI ^^Lp AJjJi 

V^-i^ j-^ij t*^Jlj>Jl ^sbU- Aj*>\Sv-i ^y> _ J lili J~j~-> (Jp - A-^S'jU _ Jjjl* 7-lj^l 
jlT U^ii ^JlU^> j£>ij jjiaj" LJp jl j] t yx! .tJLJt dUi jw» bvJaj lJi>- 

.tA^» ( _ r J yl i^jU _ JjjU AjJaJ iJlla^-tAlI «jlsill ^p jl Ja^-I «.j-J 
Aj>«--^ dj-b>-l A^ ;jiij% l^*j c jjSUJ ( ->r._4r? ■ . J jjjaj 1™j Igil ^UwUJl jj^jy (^JiJ 
ijliaJl 4*^»ljJl A*JI ^P 4jjiJ b ff,^ l^jjj jj$C 0* J»jJ Obj t4^>-jjj^v-j5' 



^SO .Jlsll J,-- ^U tij- £^)! J! ol>l Ljj JJ yJI Ui>Jl (^1 t O^U 

JiL>- JiaJ .ilas-tAll i_jL^I ^jIp I*Lj Sij OjJl* s-Uil UI ^/V^ ^^* ^ jJLo 

i! U- s.Ui^/ j»Ju4 t-!j»1 cJU- AjI ^Ip ^xJ .b^j* ( _ r J ULgiT Ijj^i \jy\3 jl JjjU 
Ji. tJ^Ud! ju^-l (jjLuW J^ aJjIJ j-iSOl ajjJ 0^ J t ilS" Oj£i! k^yS 

ZJ sX^ Lv^liJ 01 J&JJ Lgjli j^IjljSJl Aj^LkJ A*~ia3 O-b*/» l_o jS -5^>-J 
.^j^jjL^J A^jjl »AP IJu» ^_~~-j t4_^.lp 

oVjlsM *-*4- sjjjf iw JSw ijJS\ aJjJI -tj^lj ^yl^aJl o^ J-^l 
w,U- 3yT Jl ^jl, Lf jSTt (JUJ1 ^jjU Jl X' O^ ^^ ^i J>^ V^ 1 
aJU- ^j^I jI>«j v»-iy: Aj^jf J jl Uj-^J ^IjjJl c_^£3li .^5»^* -tJUJJ aI-^p 
AJLjaJI »-Lj£ -Ll^o .aJU-I jj]2Xi lJ^ L^l i^-btj U l-^IjJ *j («WsU 1 iJ^S 
tjjaj OjiljiJI ^piJ O). .A^dl ^Jj£> L» lij, jcjI^JI r^i S.iU4 ^^ J^ vd*j| 

(jv tw>Ij iV^j J^ ■^^ 'dAiijj .i_jj^l «yU-u» o/ O^Sj aJjJI Jsjj-iJl jpo 
.UsJb>o ><-siJI oU L>-^j^— jS3b y>Nl jLo UwLp JsJ .aJjJI Jaj^-iJlj ujI^jiJl 
tdJJi Jp -5j . JjiaiU Jj^ jS- jA ijj^ \tijr Ols ^J^J '^** -^'j 0j£" ^^ 
jylji Jp a ia**» LlsJU Irf j&\ iaJjJI aJ^SOI JsjjJiJl Jp ija^ LjJJ JUj J 
J_yL .jL^j ajLs aJjJI Jsj^^iJlj s-Ijj-aJI july 0« ^^ JjUJl jU dU-^Jj .«.Lj^jsJI 
:sJu>*j (^ jjl <.j£\ As- jlW J a^Ip l£.sL* /^ -Ujll iJ i2*j -b-jj 01 \&£ ( _ r J!» J"j^* 

o^SvjjJl «jiL j^pJj aJjJI J^jjAJl Oy'j^ uy>- oU-j^iil «Aa 01 J^aipl 
u i*J! JjU, . Jbj^l Oj53l Jp aJUi* tilU* Wjl>-)) ^ o-y^ 1 01 :ij>^l 
dU; 0U (0*1 tdUJ^ ySlI OlS' liU .0/3i £. i^l Jl c-il frljj-iJl oyly O' 

.0^xil J^-j j-i»- iiy>ry> ^sSj ^J Lgj i t0jX!t J-v^l j~~ij 01 >»-_J2."...«j S ^«jljiJl 
( j<^j Ul^ Ij^jU 0^' caJaJI isj^^l Oylij y^l jio U_Lp tJbf sw'lj IJlftj 

UU-^a Jj ,4j Jl (_gjj| ISsjJljj ti_y>-jjl Jl 0j>Jl (Jl i-AjS' A*i l>o j^oiJ 

ajI viJJi a^> .U^jjjli jjaj Uj^p jlSIj tjii- aJ*s ijiJ- i^L* iJ J\ k^Sjib _ JJjIa 

C *J Oy^ 1 ^^" j^ .s-Uo ^JJl LSLiJl OjS^Jl Jbo lili j~~k£ \j^j1a JIjjU 

L^i ijtjj Jj^ tAi^j A.La.-»^ iiL& syry 0_pJl 01 J^j 01 j~>^> s.jA 0U caJLo» 
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._ya LS' y* jj£}\ lili jj-^iJ 
Jl£LiVl cp ^yj^^l J W ^lojJ-i JjUII ^ 4jUx* iJljJ !Jylji S_^J 

^ .b-lTj-u ^ J!jj3( ^^Jl J^JI (JUJ! *U jJITj ilsc o-Lp yJt HU&I 

^L.^1 ^p Ui>o ^ idJJJJj 'V^Ljj olS*>US' e^j^ (■\ij i ii\ Ov'j* tiJUjJl i^Ul 
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b^^» lilpj t^j^ oLsiLiJI jAJ r-j^-l j- 4 Isy*^ .CjL4s\jJ\ ^>^>ji U J-^il 

A^Af- 4*J« tA^^» OW! j=rU CA-J^ jf*j>. AliU- tAij^» Ajwi Jj-*jJ Ol^eJ.W.ir?'» /p» 

c4*~JaJI a*J ^j&j cLpj->^1Ij aSjJJ *>LiS' jjUJ! Uljj Lj^j .ij*»i Lij tjtjft^^l ^^U 
.^IjsaJI jSi^l 2^~J J^b j-f j— j iila^l i fjal\ v^j^ 

SUJL. j-Lj y>Nl IA*} .oL^lJI ^ ^JaS c5j~- ^j jj jJUJ! 01 ^"^j -^-1 

^ «tj^riajj tAJLjjiJ! s.Li.^1 iiljjLj »ji -^j- 4 {&>$ cf a jj*^> <-if^ jL~>N 
.dJjSOl jl^J 70L 0! ^L>-ju ^ i ^x ^JJi j-buil 

Jj>-I j^ 3jJulS^/l a~-Jl^JI j* t£j>-\ t^-^3 ^jj*^ ^->\.J^ JUtVl Ajcj 
Ij^iT J^LiJIj -5-^ -v-aLL* ,,_$j_pw JiJ >LS i*i s-ij-k" -^r^* C^ J^" J^ ii-^- 1 ^* 



^ 
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jA jJlrJI)) :JU>j^plii oLJS' ,J& .LfcA^ iJ_j>ii 4L>tT Aj^JaJ Ij-L-i «_f3l i>-jjJ 

9j^u> Ujs jjIiJl YAj n jj^J^I Ji* iUlSOl ;»IapN1 t«jJu>^. JlT^fj j.UjV 
c^ISl ^ . jJ*U IjjR^ JlT jiJuSsit ^^1» tr+\ + ^=1 j>JuJi Sb L^'LijSC 

C**- J*> u*3 -^ Jj^ ^ e^ ^ & & 'u^ 1 ^ sT^ 
^ *\ t^ 1 1 Aj«jy> jIapIj fii t ^ . ■ b \£&> lilju-l IjLiji ^p_^> JlS^il ^ JaliJ 

ji ijUlat c^-i-vaj Jai^J LS >^ ciJiLJlj SjljjJl J^j t J-Ui! J*^-J -^ (JLfcj *\ 

OlT ^ji<&\ \ « .a-uJI J^J -«^vy A--4-I Oj^))j «4~y iiL^s)) b. 4jy«Ul ^UJl 
.^jJl jUoVl ^^ J*^- ^ (_r^ *J^ij (L-JjI. I_/j juj 

M;\X» OlT JlsLl <b~" Jp ^Wt i3*l^' .La*J ^-v^«j A 4 ^4-H 5j^J* oU*Ap 
Ojjplli eljap! (_f Jil a-I^aJI ^^Lij^l LS uII /y iiuw> ^t^Up aLJiTj . \ : Y 2L^JJ 

oL^LJt jijjUj, t/y ji 4 1 /r Ji* iuir ^f ^ i^r «ju^-ai ^ijlpVi ji 

jI4-I j! \ja±s£"\ U-Lp jllJL Jd>)fl j*^ dJJ-Dj .a~~j l$Jl al^* ^Ujl ^ jDa; 
J^J ?lJu» v*, ^JJI Ui .3UL.lT ^opI V-^T «up ^1 ^ V Y^*U ^^^1 

u-j>"j tlji* o/V L>" y> J^iaJl lift j .Y :>A*!} ^/^j^ 1 j-U-t j* j^>% 

j^CLi\ X^X~*J j~S iiU ^J y>Nl Ai^ ^j ^ .\jA O . ./V « V jA J^ail 

^j^—j JIjjU pyJl I!» j^ jIapI .4^-y»^ jl j^-SOI «jj-^ Oj'IT U^> <up 

.((Irrational^ik^. N» 



4*^*J 



Uijl)) lj_^olj cLgJljjo j.L'1 ajjL-JI ^^/rVl JiC ^ jTjil ipU-l 5jj^T i_JI-Wl 



facebook.com/ketabme 



^Ajw-^il j»Ut^w*yi Ju Jajjl IJl* .ijJi& i-UJl l^bj J5v_iJ AjjjJa_J «aLIjI» 

*bi ^a^ j-U^" i^UJl cJ\J?-\ jl JLp Juftjt J^U- ja «jUjI ^ ^^IaJIj 

i j^la"^j| j^>J tOjjPlijiJl jlS^Nl j^la*>UI Jul JuJj .ii">U*i/i J^y ^bj J 

jIopVI ,Jp jJaJ ^a^ (W .LL^j Ui^p t j^J L>-iji Timaeus^/jW ajLS' 
aJ^I ^jkVl OJ^w (/" flllj cjUIj ulj^Jlj iyl/!l :vi>V l j"^*JI Jp 

.JuM v-L^Jl JlS^Ui 

^p^il Jp .*jJl U vJb V..A} V^ aJ^!>UVIj o'j^plijiJl obUaiil j-U 
s(y ^2jL^>. 7-j_iJ O jjUi» iSy^~ - u .j^ J . Cj\&jpJ>*j> j>-i jp- ^ j^aIjI jc^l jj^ 
pCj .j5v-il ^uj^j\ ^^^ +\s- (j-L-l Jp tAjjjJI jji U oU^-l jl cajJJl 
a^Jj^JIj aoJj<JI 5^JiJ*>U a^L-^'I i**«Jli .5^2^1p A^iUo Jaii?«j JIjjU ajI rj**>j 

tAAJIji* A^bj OiS*>b«J ^^Ja-*^ ^bj^l -JUJI J^bj bgj 3 L I^JjJUa (_£-U c~~ J 

jLi' iJi-^jj tjliil J-—* J** .«L«JU]1 L£j-I ^y^- <L«*L/^! S^SviJl o.i* ^-^ -^j 
aJI iijil bc j^ ljJl> jlf Lr w»JJl fljadl aLU2 Jj 4a~>_u* JIp ajI Jp aJJI 
^l>^b Jiiat AijJ-l V>bjl jbjjill JIjj-Uj .A~*il jIapSU ^UJI ^1 
01 y ~i-)\ tjs- <A~Z>\ij ti-sLi, Lisj aJIp Aijjaj LjJy jjSOl jb £JiJI ^yL^pNl 

^i (jiilj («JUft Jl O JjiJj tAjiJjJl olUk^l «^^ cij>-' O lila? Oj^l» -UJ 
O^i^l ^^ UT cjj^l ii^l iaUI J,ti jlT ^ J.uJU .^jLiJl ^5^1 J^JI 
t^ o jjjJb Aijy^ cJlS' _ "&> _ ^yi :a-£U j»!j>-I J! a^I bi-lPl Oj^Ulj 

. SjS' j j^^O t5 iJl t • *i^b A^>b>- A-^JSjI jjjl^^l »w5j L*S" V « :>AxJb j^iJlj 
S^fij ( _ s Ji>o iJLP y>j t*l 1 1 iJoJb JaJy. Jlja^l jl UT t^Jiil ^b$3) ^ lj^iT 

^s 4jbU>- jUjj -iJbjj ^r^^l J- 1 ^ j^jb^vaJl J^l jS'i Uivi ,1JlA L^jj j ^s»- jJb 
L>-j-«i» jIJlpI A& j Js- iSfi^i ,j«"^l ^bSJU .^Ju«Jl IJla c^- 5 ^ ii" Lhjj^J^' 
a~jJJ! I __aj|ji2jl jji^j OJ-i Lo ,A£j> a.jilai" J j»l «lj^><^ ^s *lj-" tabbj ^s bL^P 

LiT .^Ail! i_jbxil J_^ LLs^iJj I^p b^Jip b'ly ^uiLUIj j i; v'jj«Jbr . Ms^i . 

_ ^j^aiLl A^-j Jp t^rUa^^pjb) .Ol ^ Jgjdl aJjs JjU /^P A*^ ^Sj J A~^XJ! jl 
O jr «JU^Ij sa-s^-J.! o^l y s.j>£ ^J-Sit (_jb^i! Ajj_uJI a~-IjJ! ip «j^i Ji 



^ . \ 
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i_~~Uj iJuJu> CjIJUj (JIjjU. (jjs, Imj Jj -( Ja~*jJl jj^iJl _/>-ljl ^> «.i UJI aJufc 
J^>io U5" .oJ-b*^ L^-J^» JlSwil J| j! isds-^ ilJlpl Jl VV^ <Jj» oljJi 
( _^j . JUJl ^ «Oj-Ip c.!j3f t J ^^-Jlj- t _ r lk!l j* UU l f j>- 4-^U- jljjj CjLjJj 

iSj^^j .x-*~Ji JaJ-i <_~bf f»iiji «_^>-^ ^jj~^ if\j\ cyM '"W^ ^o*^ lju»!^» j 

(iL^>jJlj a_,|2~~ll jjjaj *>Ij Ji 4_C_UJl jl>jJI J A-^^j a^Jj^s ol^ «.j-U 

aUj .^ljij ^u^i jlo^ji tj\ji*i jsf? ^ r j^^j ojit ^ii ^j,i guj 

l$j| i^J-^Jlj iJjJI «J C-lyl AiJ .S^Lj^Ji obljJl aib js *-iaP C^j^* f U** J> 

jjjj ;>jjL> <d!!j ci*lj SJklp fl^iiJ ^L-^/l o^~^l Ig-il <L~><i 1j^- a^jL» cJlS' 

^Ji /dXl> *-^ij) ji&A\ t_r^ (_s» **^" ,JN i>w3j^ Sjj^ill a-i&j .*-Ja*^ (.r"- 1 -^ 

.jbr^b jjSol ^^ *L-JI ^ l^u <dil S^J*. f^\h\ 

^Ul ji*, jj <.jJi^ gU\ dji\ J* iliiJSj .J&- -d! I ^p jf i jjS3l jf. j^^di 
^^ ^ui Jp gji ^Jjaj J^y ^U^-Jl J*^ ja jjSCJl J! jj^ 
j^lj jA j>U ^ys-jJySvj _l£ j^ cJjil kiUi J .LK' iibi^» iibjjaj Jj ijj^ 
.lSvjy>N ^gjjjjVl jIojc~.NI i SJipLil U-l ^ 4^>L>- tiiii Sji^^U JiL-j 
_pL. J^-ij L~-LS jlS^Nl j N 4j^%JJ JTL^ ^.Al, N ^y^l J^jia^ ,.,,wa--i 
5JLw _^i _ JU- Aji ^ _ JjkJl Ja^- J>} . ji^l jji ^JaiJ) W- f- UjjI Jijla JP 

^Ui .tU-Jl ^p ijjL^JI c^^l ii_/»^" diSAS' t^j^l jjJJ Li" jN (.aA>^> 

i?-Uo yiNl OlS' b^P 4 U^ jU^Nl Jjvt ^yj -(<^j (_r"^ ^* /^A- Ol t—^J A*j^ 

«til^ll ^JIjlj .L.L.I \jA cJlT «Ji oIpL- JULj i iS J^\ j^ CsSjy* JI 

J c^JaJI sj& jJi Jaj oLv Jp j$ j& IJ-* J^-j Jij ,j>Jl J L^IJck^-l 
Parameter ia-*j -^i' j^jil jIJIp ^Jin^.1 oiJ . JijJj jIJIp j^ JT J-»^ 
j! JsLioS"! J U^f J^aiJl ^_^-L^> 4jf UT .^L^-Nl iji^o jLdl 4JjjU ^^J 

aJ^> ^.j «b! Jlijj .C-jIj L^uj (^1 tiv-jJl 4j<_-j LgJ 4i*>(p N JjJ^Jl jjJ eJu» 

^ . Y 
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/t^iUll/ <ubT Ji i'Ov j^jjl oJj ^JJI t^jS'jll jjjJl jJjJ i3j.il Jui liS^aj 
«A^-lj Ajj^« ^S uL^ («L^UM <U**J» (VJ t*jt»Aj jir U ^jJJa^j ^>^a je^^J (VJ' 
i«~«f _ 4iUkl Ji« . j^jJI jiji} j<? -las IJi^Aj .(M )« L /rj^ *^ (^ ^S"^ ^p 

W JaHIj ^rUl jjadl UI .Splil ^L^rSU aT>I <jJUi l^J CJ<~^ <^!l 
JLlio.1 / -Us (J^^J . ( _ s -^-i)l /»UaJl ^ t_^flj5Cjl 25"^ j^i ^yjJ dLil^i 
_^S"Ml LgA^Li sjj-^J! «Jla Oj^I Jij .SjjSOl apLJI J-^p «jj-aj iJ*>UVl ^jA?*y 
JT j^^; ^Ul 4 yup ^Idl O^aJl yf-\j\ J Laplace ^t^N j~> J*p ^ lj>J 
^JuLgJ.1 4JJI Ttj^l l-^S^Aj .^JiijiJ M AiJj •LijS' apL- aJI ^y J -^>S' OjSsJl ^9 Sji 

.oLpLJI «JLv» 



^ .r 
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{ j&\ ^jj\ Lgi .J UJI ^1 Lj^Jsj J5" jjL" 'L?rjy>j Sjjj UsjI Ljj-yap jL^i Jij 

r«-»lj~><J «.L-UJl l$j Jsij ^1 Ujjai\ i LL^P ^y^ OJi>l t/JJ\ c-Jj^bU jjji 

iJLa t^JI y> diiif caIjL- jj-^p J? y^i\ JlfT UiCi .JUJl JL>- jlj^jl ip 
jJL» liSUj .4jIS Oj£oI J-»-»] «jUa^lS" j»oi^ji^J L>-_J^xx)l J^j^I jb oU-I^SI 

Jjl! .^-L-l ,J>-ij CA^L-^- «JJv^- Lgjl ^Ip A*JaJl ^1 ^JiJ 01 s-L-UJl ^Jom 7~_p\ 
lj\ U^JjS^I ^j^.U-1)) bg-b>^ JxJ ^"IpUl J^nJIj JU*Jl LS^J^ ^ >lJ ^ 

jylji aL'L? JlS^^L tt^tjil 1Jl$J Uiy .aS^Lp ijU^U» aJ-U* *Uaj A*» aJJ" jjfsjl 

tAjjSjl A3>wJI 7=-w2J cJulS^J Jl JUJl Oljj5-lj l»_J^iU-l 7y\j*i A*J^l!I 

Ji\J\ u Lxil J! ^^UJJ ^Ull r ^il! ^U-jl jlCVb jl Jj^j>* j~*i 
f lp jiLtJ Jj .Babbage j^bb _>!jb^ t /bSiw.V! ^jiSo^l *j»M aj p yjJJl 
jlf .jjLiuijj j, Totnesj^y <y «ulJU- cJl tfj ^jj-A bl d)jJ ^jj W^ 
oLs^L^Jl <^tS" J^>- jjy <u-i^ oLsibyl jU*jj caJkJISvJJ «j^-Nl Ujl^ j-bb 
^ A ^ . ^»Ip ^j UUa ?-Jj j ^IS' A*^b>- ^1 ^_j!o dJJi -U> .sOj Jjb^> ji CJlS" ^)l 
1$j <_£_l>c^J a_^p w. w ■>- AjJJj tl<L^~<> h-*»j c£J-H pj^ij^i! Ap^iJl OjLL> 4jt«j 
(^iill J-^j-a *Jj »_/»•£ Jj-L^j jA Aji .Ljlkjjj i oLsibJI j»-A*j 4-^S'jJjjjji 
jj^LUJl jlT il .AXUdl iytoj-1 L~J «\ VA^ j»Ip ^-^Ijjl s-5"jS" ^jui^S"! 

C-U^j S-**4-l ^jSJ .AjUjj £*^2J fljjj ^jS ^jl «jj^i^ t^-aj^lS' ^J} oL>L^Jl 
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*2ijXJ> ^__~~~o J^^' {j* <Oi*~*>J^ l^^i LS*^W V^^ ^W^i rj* j^^~-l 4 -^J 

oJl& ^ij .LjjjjV! SjUJI ^i «j^ vdp oIS^Ap fiil 4jI LiT tO^Ujj i^-L 
^j^ J;ji jI^jI j» o^J t^~-U-> oT^I JlP *J>>«^ Ujf» £--J tiL-JJ 
^Jj^Jl jlS' . ( ^>JJ UT^y ^jJ tDifference Engine (~>">b>M £y^» aL^I U s.LJ 
J**- ^ J^ <St^ ^~ 1 ty y^ J^i Jj ljj rj t^SOij i^bj JjlJ^r- r&i y> 
i.j^J-1 j£) cJs^^l iiy^ tf Jl^l ^J^ W-iy f- 11 ^jt- .J^4-l <y 

.ut ujl j*^ J Ji^i i*u!i ^ij t \ Arr fip ^ J^i oiiji iJU^i 

ijjX\ Jj^Js djl^^'l »*j Jl 4>-U-l illjil ^ JJui; a^kJ- Uriy IIa OlSo 

(JjSI <L^U- aJI jj^aj UjuP j^P-jJl f JuJ f' J><J ^Ssj -J Aji iAjljajjJI h>j>J~\ LS /y> 

-Uj c^AJl tAnalytical Engine ^^LJj»^! 4^' «U-* a»Ip ajIp ji vj- 1 ^ 'v~N 

^U- «Jj^jU^» «Jji^I Jij sjjji-l j-i" A^AJ^ij tA><J-! e£j*J '^_ji P^b j^ 
^Ls» pl_/>-lj <*i lj*j^-l -^* t^JJi JS' j^» *^JIj .jl^laVl i_~jj^ u^^ ^ 
V- U- 1 SJNlj tCow CatcherjUaill **jj^-j t(0L*ll) Ov^ 1 ^^ «jl^j C^jJi\ 
4^L*Jl 4jUL>jial c~^-j AiJ .oljLuii ^Liil ^ji-^^Jlj t^*-bkl ^s f-lki^J ^Jl 
jjjj jl jj^ 4_~^J-I oLJ^P AjtjJs ^s £jyf>i Ajili AaJ .AjLJjLSIj tiiUJlj t^l.,ia,"ii >lj 
t<us r^lj^Jl jjj ^^<L" Ajt^JaJl ^juljij ci_jj^iU- -^ Ipjj jj>JI jl~*-l jlS^VL jl 

■kSj *~2y* \-<S tj*-g^ ( _ s ^- Oyi^J 1-^*J 

AjUoI <r U-UP t->l_^Ml cJlJ AJk\y> d\ Nl f-Ub jljial AjI^p ^ ^pjl ^^Ui 

^jJ <Ui< t_~s^ll Iaaj t'-Jj J ~^lS" a^U- ^ Lu casianoL-^bjJl (^j^ ^,1*-^ 
L^jw jii^l" Ul^iw-I vj^>- ^ Adelaide Jl ajLI ^ jbJI ^-U Jii . t _ r ^> UJ 
>r i! c*Ul ui^^ ^» JjbLi 1 ii^ ('b" v^^" "H ^ -^J tOlS'^l ^ UaS • 

^ . o 
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CJJJI f^bb ii)lj JlP 4^. ^U jj^ Jib»! iSyr l\*> e t. • {\* ,Jj .41* \i\j* JlS" 
y\^- j!-W>Lj lgJ*>b>- aj>£\>- lJI^Lj Cjj\)y «lijj tc^jljli ei^/j /u» t-JiUoj 

.ajAj^ Ajljki 

jyjl OL~£& J&- yj\ yj tAl^P jb^jl cJl! > A \ A flp f' bb Slij A*j 

.«LjIj A^aJLi! TuringAJ jjj jNl j* y-\ ^J\£u*\ c£j*lbft ^J^- 4 oIaj ^>- i y_ J Ju*!s\ 
ijikdl jj— "i/t Lw-jl La-jJl (j^j^ jy jj^- ^y\ij*i\ ^y*\t)\j AJjjJ J»l -^ 

^1 ^j*j jl s.J.1 ^ aJ^T v-j^ «j^ V-*' r\r^ 'l^^*^ ls^-j J*** <^' -^ J " 

aJ jllal d-p- «^JL* Ajj J (^b.jl atlSl j^^i. v_-»l]a>- ^1 t \ ^ • • f U- ^ jljjjl 
eAA (JA^I .L^-bv» ^ ^T Vibj JjL-v« ^i <L«Jfct _^S"i/l /Sjai Y f/ »j~pt U 

ob>Jl a^ J^l j, L^ip jj^\ SJlClj i.WI AJyJaJI iSUf jLtf dJlT JJLII 

.A^b^j! 

I Ajj c4>sPj^ V^sbj OijjJaJ A^S. AS j^~£- ***bdl jjJLll jl IS"jA* Oj-L* jlS" 
(.4jb^J*>UI fj-£A£ AJslJ^ JjL~« eAA Cl~U-i Aij .Aia^j oL^b^Jl JjLvjl .iA^j lg.,tf«j 

bji .JJS a*j L^iSbL* Self - refrence V^ L^^^y ^j-^ <Jija> olijbl^j 

iAP ^ jyij V»^> AA;^]s> ljA>«J jb ^u-^bjl O^-L* ijjj- iijSdj! eJU* ( iP 

ii*ij ys. *J .j/ j»! i^r^w» oljajca <L^j>bj i!jA* CJlS' liji U oljJaiU j^ ijJo^ 
s.J-1 Apl]2x^b JIS" .^i Ubi JIS* Ujtbj j! «-» t J^jj jl <^~>h «JLgi" iaj^l» jl Ia?- I 

{S ^\ £\J\ J*>U ^ ^bj ^ljSil JS" j,S>J Al4- jl ^a^i ^1^1 Jj-^ai jl 
jlSCNb jN c4i*>lp ^ jj^j jj ^UU .Ajb^Jl tj5 S!>- ObiojJl ^ Ity^y IL±J) 
i*jlls i_iijS l3j— lj->-lj .bJ t oLi^P Ju^L-J >ui APj^ai! aJ^Ij cilijJaJI A^L» 

.aJU-1 JjSj o» US" «Sil?L>-)) jl (k>^i a>^I 

a\j*J Jj cLiS" bISw UUaJ ?t~s^j b^iU tAliJaJI aJLgj oL^bJl M \jjaj U liU 
j^ip A_^^J^j ta^Aj»^» ApI^J UlSj jy»j>. t-J-^b Jaii *J^J L^>- 

2iy^ UgJ jj^a jM ^b M« 4(f5\53l ^» y^- Ji) Tautological oli"^ 

\ .n 



Ji« IjL-^ 4_Lp tjjt. \j>S^$ .4JU-1 «i* jj£j tJ^T ^ Lp.5 {Jlj^l JUJIj 

.f i SjU-NI Jp Jj-^2>JJ ik^o Aply /^ as>j^>^> *-p UU V i = 1 - Ax« 
jjl j* -_giJ jl jl tOpljl!l -_$ii j V i^-U^ L-J UiU tSjUrVl Jl J-^ji ^^j 
Lo Ui ,y*£* o l> Jj^jJl a~>j (_£JJl U «_§jjj j 2 i=>-U><j L~J aJLJLLI ij .C-jI 
jl Uj .4>t^>r^aJl AjL>-)('I ^^ J-/2>«J b'U ApIjISI AUiij 'jj - *.^ 7*~**"° J^~-^ -^j^J 

j~JaJ jliCVl jl c^i !JL$i <.dJJJu (*W2ii SjJs^» v^- ^ f-^~j jl U»Uaiw»L 
"a^jJu> tLib jyjl 'j^ji j^ i>-Uo *4JU ct_jL^J-l JUiaVl JLo U-U*i 

Ol_^~- Jj .c_~~ ^ C-'l^-o jl ^jUaNb jl-AP^/l Jaj^j JjjJ-rf dJJJJ .^«Sl^jl ,Jlp J 
[£>- tULc Jjy I5v-ij <Uv?L>j oLL»j*j Ij-*jA; 'J' s-l^-*—' Jlila il .»Ji*^ J«>o iJu 

Up oUji~* Jl jj^b jjI'Ij .»:o>~. ilopl jl£, Y j X I^Juki-o jl JJ-I Jl 
c^j-^JI oLUpj (4jJi«Jl ilJLpNl) jIapVI j^ us^l U-ljJl jjJLo oL^l Jl J 
J i_ijJU sji ij\ JjLf M i^p oply «^j (jJJl (olijls^il ljL>) ^w-ojjlll 

jJ- jLiMl «i* j^^u 4.5/^ \jy>j J_p=J o^ i-f/u JIjjU (_JUaJli .AjtjJi *JIp 

Jiw 1 .p*^ aJL~« oW»LjJI 7c.yg* iJLiJbj .*>Ui a^jjJ U J_p- jlS Lijj <j Jlil 

c_~p*>b> j^ JS\ ^r-J oLs^bJI JIp lilS'j jJ-J lAJ U^l .jiTU _/Sl jy^Jlj 

\yj& *jj*9 JLL? oLs^L^iS _ 4;>4iJl aJjJLv» £jA »p-jJIj - ,jJ*>VxJUJI ^^axJl 
Ojjf (_jjL^JI jJaAlj cjLjsI Jl JIp cJI S-^Jl ^JI; ^ . ^ <\ y \ A& J 
ilLa ^^J ^Jl oij^ jll i-^L^Jl o^/jill jl UiLL> a>— IS" 5j Ji; Godel Ai^y- 

^ft «A* cUlS" .^ j*l 4j>^ :: > w 5 O^/jii.1 CjlS' li} U jJj£ jl *JaI«J A;;^^. Si J^> 

ol~>l Jl J b~i jL ^^--b N U^^ c~«a» L^lN t J^Akil *y (jl 1N0 - go *j jJi! 
j\J iU-J^ L~- M LUil ilUA jl J»> iijii-1 .IjJ»I J ^3- i L^»« *>Ui jA 

sSj .S-jIJJI 4 :: *>- j aI f y^> ji. Yl .4- OlijLL» 4Pj^>t-4 /jA H^ji' 4j Jii A-Aj 

\ «v 
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Jljls» ^LJl ^jr^ JljS^I «Ju&j .(J-o-*; «jl^i- ^j c2J^_~j Jl^iJ o-L^S' AJli V^y 
l^bJl _p*Jl ^ip ^5^0 Ja—jJl ^JJ^ cy V^ 1 ^' lSU*j -^jy 

.JjLvaJi JIS Ji Jsl^L* : jjia^l 

,Jlp twsjI JlS .(Lil^PjLJl ^i a»jJU oL^^-jil (j^j '.tc—J «Jp iiLi») 
^1 5jj-> 4>-jj «>^4^" olSjLi* -2_^>-j ol J~"L) -^jO* (v^«Jl i_3j-~LiJ!j oL>\j^I 

U Ja-wvj IJL4» .L^Jli oL^IJIj coL-^LjJl eJwj (jy as^UJI J^t jJL! _ aoIp j-pj 

^ Jj^>^lU .W i-la^j Vjk* "Vljj>- r-b-l y>Nl iLi^ J» <u£j i jjUJ ^yi^o 
c ^ _j Uil-Uj Jj^i» ^ V^j bU^i ^y <UjU il^p| J^-i ^ s-J^ f^^ 4~*J ^ 
^1 i^j^JaJl jUtVl ~0 JuJLP JjlL Aj^ ^ L; Uli aL~L- r^JJ .jJl r C Y 

4 ' \i*j& oLa^J ajIJJI a*«>-jI1 Ajlia jAy y> l>i*j . LgJ^i i^LJI oUUaJI blij 

^^Ip oL^Ij^J! i_ji^j tL_-p __^Jb pjv»jilj tjj^^lj pj^»jll i_Jaj^J J*!^ j^s 
Oil - J^j u3j*JL«JJ A™J _ A-L-lj olijLt» aL>jj /jP ouio JJii oLvisljjJl 
^-^ ji (Ji ^Uj^L jjL i3_^ «II -U] .»*~>«iS 4LIS ^ A;^j^ L_^i ^ Sjj-Li 
^ oLsibjJli Ji} iA^A^ii SJjVS ^jp jjli»j bliipl i_JlU^ <S_fi^ fUaJ 4j| Jp L^ 

9j b^l Lf Uli Ij^'b. JIT J^f V .^U! ^ apU^ j! tc ^ aJ[ J i^^ 
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ij\ 'ybdl ^^ ^j-^ ^i Jy-AJI olS'j t^JwW- s-b (i U^p jlS' 4j\ jj~^l Jl 
»y olj-ii jL^-^j .Tom ?»y («—i ^UiJl IJL* ^Jp jiUl Jij ..u*» Ji. <_£yNb 
C-ijJI jLpl wUjj tSJJUilj LJikdl A-^bJl oVjill pljjl *~»^- *J| c~Uol 
CJj jj^ *Jj . ..Ua>- 4/W> tUa>- 4?w> (^ obU-Vl CJl ii-U^AJ lJ a^2^-\ 

♦^> (jt y*^ ^ 0^ 'f/ ^-/^ ^j^ 4jy^> ^iSi JjL*« apL^> ^ jSS"t 4-*ll 

, g.il i?-jJJ »aj <U~^aP /y> IJbj- jfJ£N OLv9U Jl «.UJp 7*+*4>\ lLHAjj .4lU,P /_* 

<^jj cJjUoj" V ^Jl AlJL>dl oljJuJl ifjA ^t^u-j ji 5jjU>- j»Jij jl *^JL* IjjcJI 
r*y JL-j ^aJLvj i_> ii> 4*»j 5*»U-1 tjl j>-\ Jtlj y yb_~* ^Jl *jj oli j^ .*y 
^ 4>-y Jj* L^Ip 4-^f tijjJl y A^U^i i^L* cJlS' ujjjiil J^-^ -»JjU-I (^p 
^k^w V j.jj"b ^ iL^-lj c^StatementAJy» (J\ S y o^b Uyy Lpj <,^jj 

(^ ^Ijj *-J2j lSj-" (j^ (Jj 'fjj (J| aLvM C-Japl .(<£t^w J_yt)l I -L* jl Oli) 
jJ-I Ajvj «.LJI y UiS'lj ^ ^jl i«Ji .Jw^ Jjuj .«iidi y Ipji C_£Ao fjj '-^ 
Ju^jiww- jlS" *y jl (j^j^l ?0-b~ c£Jl!I Ui ,l^i O^ASLiv» »»_~~u jlpl Ji ?y jl 
aA* jl oLj| f-z&-~i ^ (*jj)) J^aJI Jl ,_^*J I Ag* .«-j>»v» Jja!l jb i>i~Jl <JJ 
JyJl jU tUt>- A^-iJI CJlS" li| ^,S0 tjilJ «ua^j Ai j»jj dj>~~^j ili^wJ aJjIII 

^»y jj^L^ iJyJI jjp (««j) j /»y l_jWI li| ^^^j .l>«~^v jj^C jl jSlc ^ 

ji j»jj aJs^^j w (j^bj .4^^j.i ax»^2p L^iL» t4£k>i>- i^j j| J-^y -^ 

.p>w ii-iJ-! ^ y> _ J^aJl jl A^dl ^ LU»jj" diSAJj •(( n ^') i*^s v^«i 
«Ia yjj J-v»_^l a^—j N fjj jl U>w=jl Jii A^jdl aJjss Jl J-^ 1 ^* «-WI j^SO 

.4&H» ^bj| ?jj » ja.>>w 2(1 iUt;j>w2 jjSo U liwi jl (_ijj«j Uji ->j IJl^i .i^jujl 

2 f jS\ As^s^^a iiJs>^ Jljil UJb iJLa jj5s~- 4j| : Jji jP jla^j r*_^" y 6 'A* 

4jjJ ^fSC Ji ty^b yLJkl lJ^P t L_>lkil AjLjJ ^j .LP-W5 ^Ip ai&^JI t yCc 

.<u-siJ »j5lA-U AJlJailj tjjiil jUj ^j» ijyv» 



^ JjMl l3^LI y_, («jlil _.* Jy t^i Statement iJT y J/Vl lJ^-I y, ^i^J-l (») 

• l5^ t^l Stump iAT 
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L^ t>*^ ^' ^ Jj^ L5^' ^\^ i^U ^^Jj «.AjIJ ^akl' J jlft^JJ 4-£>jJI 
^ l^Jp AAA^r-L) 5Lli jS- 2ijjj> i^^p Ja>o jl Ljb *Jai~u .L^2j-^j jl l^><^> 

J,l?;ll 7rj^>- W^^ 0^-0^ «jjlJ oUaJUw .v^> ^ tUj i»w«JlJ SJulS 
_^p C^j^-'j 'L^U- jf^-h ^^** l^I LUiaJl J»~~fii jl£*)fb jLT lili .oLj^lj 
4^>x^> JjNl 9yi\ LUaS cJlT lil U jy6 jl ^^d) ^y j_^~* Ju'JLp Jj>JJ illS 

ala <dic ^jjl ^o^dl Alonzo Churchjij-ij" jj^jJI J^^ AiJ ?i»j-^« _W 

JiNl ^ cAPjl ,j>X M Ajaljdl <_JJl$JI IJlfc ^B- jl ftv»jl U J^r-J C j^~L>^ 
4ilal>- jl 4^>w V^\lJ O^/jjL» ,*-Ly2 jlSU'Vl j^l .Ol^ail-I y ijA>w> i-U- ^j 

ijJu> cf^^ ij^^ V>-f^ *AiJ& fj\ J-vj^ jlS^l diliS'j cj^IS' JS^io 
.Ijjl i^JI iiyw J>S. N Jij ;ljul **-/ ^ SiJaJl aJlfc jfCj .Lfilaai. jl Ifrtow* 
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AjIol» ^j^noj ^ U 



^Oj Jp UT lJlIx>^ j_^> (j^j Uli Jiiw J^tj aISC^JJ ^-Wdl £ JiJ 

JjwjLJI C;-^. U UUj .^-Ju^lS' A~>Ur J Uli» jli" Uj^p ijjy jNl 
U lij ijjjj" JjL~; .a~>1>j J^U~* a^J ^JlSs^ aJLJ» jl Handle-turningj-f- 

A i- jl Sjjli jjS^u* sJljS' aJU .A**Jl dJJi y>^ "^h^- "^ «-W Jl^U^ jlS" 

A;^^ a~J-J ^IjJi f-L^i J*>^>- ,y iSj^i ^jy d$ ^J J 'U' V^j O^jla a>«^> 
Sjjli aJIS' aJI AJjjJ jy-f£ < \\ajCm' i^jiS j ?4J j I e-i* <Lj ,e*U ^jSo .oU-JjcJI ^ 
^ljL^j" jl IjiJ jl 3jiU l$Jl ^ aJWs} AJby LgJ ^£3 tS^i^j Jp j_^j ApLia Jp 
Jjj>^« ^jp -kj^ S^Svi Jp yLu*U .«jj^^all Jjp [»y>^s: jlj tl£j>^ «Ua** ljj-»j 
luy. Jaj^l ii^^^Uv aNU .Lc-lj \yj \^a JT J^^; (OUjy Jl ^«a.j J^Jail 
J^ Liuj j! tgjli aJU-I J j^jiJ jl UI iii i -Ujj (j*jl Ij^'j t*jlJ cJjJI J IJb-lj 
t UU: aJT L^jUxi^l j_^£i~- 4SJU- JT Jj ,Iy«j U Jp J&yi dJJ-ii tSJyJ^ aJU- 
I»j <.j>-\ ( ^U;j ej>J: jl jl Jo^s-j j^Jl aNI ii^ jl UU .aWI a^ J*>U ^ ijj^j 

Jl JJ^ 1 jr* 5a ^b 2i ~ L ' J 1 ^ - ^^ - yr* &j "^ 'y^- 1 ^^ CS 
c*s-s U lil _ jlSUNl .UL» oj^aII Jkplj^il ^ apj^^ Laij _^>-l Jj_pJ aLJl* 
J . JjJbJ-l ,y ijk>- J^ J aNI *SjL- Se-lj» *^» tJpIjlll alit aJjA>- _ «jj^-i^l 
U_Jl ^ b\ .L^jjJi jUji»^ (V-^ j' Jjj -Wj-^ j- 4 ^ *UJ A^Ui a^-U- iJL* j^j 
«_ilJjsL L^> jlf Ajjjj jSO .asU^. Sjl JjLL MjA^- *^£ jl _ J lili J^w» Jp _ 

A^L» Jjfl j^ ^j^fi ^"^j ?* ,_UU^ jl aNI sijs Aplja^-L J^i .U-j^Ja jS\ 

?oL>Ljl 
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ibjja]! jJt^l ^p IjU jSCi .ijjy 3J? ^ <u^U* jl£*)fl (k-lS' Lij Sjj^Jb 
j^.j t «l. > y* c^JJ! JliLl J~~- JU> pi J iS^\ ^Lw-Vt ^p liUi ?v>L^ *A!l 
p L>L> 4jj-ioJl s-~*t^ /y» <—>j£-y -i^p (_gl J| pi i_->L^>- jlSs^L viJJi *» .\J\jJis- 

■jA A^y^>r^) aIjJ^L^L ("AjL-^- /t>-?) liJ* A->jjJ JA>- .4Ja-~vj iiJ^-cjt eJlpli 

tiijJ^>^ jjP 5ii jjl JL^JaJI aJlgj «di J-^jJl jliO'Vlj i_u!l* cibjJM oljja-l-1 

.,JLjJ V J&tu 31^ ^bJl iU-Vl j<C- jlj LS i>- 

t^Al^u^f J^-^j *hjb dj>s~* Lfilj il^jL^^ l j5^ -^J-pI i*jU AJjjJ J~^ 

ioiU l)I ?w5jj jt lj.il» Kijy jlT .dJJiS' y<^'l /pC J (JU~ SjI lS 1p .LJUJl 
tj\ ^j Isyry OjSC" N Ji (j^l alJipl ^=rj ^3Lto5"y lg»lJjkxJ jliC.^1 «J^T 
dJJi /»*■ rtiii t*_jL^>tU iLUJl jIjp "VI aj-«j>- jU-ij LiJUJl jl L_i ,i«jUJl .J jlS^a 

^ iAP 4^ ^jjl U .^L^JJ illS jJ- jj>J jl ^^«j aOjwbi-l jIJvP^/I sJias jl 
cL«Lc iba^* aJnJISL* iiLj^ a -^y <j^*-? "^ 3-^ - *J*ij*i (j- 4 - *il ?t-»L«a*iJ Juli 
^»|JJ^L^I jl^'Vl jl AJjjJ jy JJi! .Oljjai-I j^ sLu N jAp -LijJ Jj^ -yp ^^ 

ilApL ^Ssi ..iUpVl ^ Vaj ^U^l «^ L»Ui Uji |u>J .«uilij ^_J ^S-j L*j 
Atkins, Piquet, Mather,:Ji« ^3 f ^ o- 4 ^i^ V^ J^" *L<»-^^ ^j^ 
j^-Nl ^ Jj^l ijji-t Jl^ ,aJU1 ik™Jl 4l.^k!l j\'l Jui; .Belmay, Panoff 
£. «Cli «.(^l J*il «j .«t» <J*J~\ Jcl*j llfi cJ^lj jlSo: bJc^;! ^jjj cjj^l 
^dls .l^f jOaj dJliil ^'1 /^ dJlill ^3>lj i^lill ^Vl ^ ^IsJl ^3>l 
jl ^jKc a AJjjJ jt-^I j' ^y JiS'to jl ^ll^lk^-L .Turing AJjjj i«i^" jjS^u- 
l3^xj LJUil dJA; ^ +**\ JT ^ o:i>^ aJ*^ tSjLs^Nl UUJI i -^j^-j^ ^j^s 
"i/ ^JjjJ ^Vl jl ^3y^ UU t U^Vl Uflill Lij Ji £& jj jlj .JiVl ^ Jb-lj 
A^JIS iJjjJ ^»JJ^u-l Ji* c^L^l! 3LIS jIapI wii ^Jl A*J .L^J j^SC jl jSO: 



facebook.com/ketabme 



L^w. N a^Lj ^^ ^^* 01 -^ *Jl LS ^ <-r> ] ~~^ SIjIS _^p jIap-I j_^-j j| 
li' jJy jlfC^li .L^jLv^ ^kT jIjlpI j^. 2jjxll aL^UJI LJUJ! LiJ .lf»_~J- 
^LJ- l£>-Ij '^j^ 1 j-U- ! ^LJ- aJc^lj 5JT ^Sj JlO/l .Aj'jjJ 2jL i^p 
oIap^I ^^ JJ/ jl ^k-^vj" V aNI aOA tjiU blj iSs ,\jr jJaj **jl^iJl 
^£r ^ ->IapI i_p-^J dilij tdiii lf^£ oNVl 8-U j» ^'LjJ N ^Ap ^x>-j 
j^j jl (jjjjjsil j» ( _ r J jl ijjj; iijil JlSJ ,UT UjJjj ^£ V ^1 (jl cL^jL.^ 

.ajj«j-a!I ^a Jali A?-lj aJI t<uJUJI a-La J<Jjj ^S AJjjj O jh /y> ^jLgJ i jJLp- bjjJ 
AJjjJ O^l A^r (—"U^l ^ 'j- 2 ^ Vj^" A^jy ^' ^-r-S J jlx*^b jl 7W>jl AaJ 

ikiJl j& aJL^ Juid aJI LgJlS Joo Jd y.^1 aJLI^- ,y kjjji aJI j^ tAJjjj oNl 
kjjy aJI SjT oIp^->j-« ljir jl M j! A^jjJ ^ j 1 ^ jl^Nl jls diiJJj .A^L-Nl 
l5L» di\ .Lfbjv fLJiil i_3Uail AjL^J ^j t^UMjJl L^ilaJk jbj 3iW Jt ^j teUa*^ 
f.ji! Jju J .A^ljl oU-fll A^o^o ^UaJI ^^Ip SjilSj AjUJI A*Ip iJl 2j>-ji aJIx4 
Jj trJl i-^j-^l IJujv ?yds iJj>-\ aJIj c^v*4-1 y-»Aj j»jij i' 4J! ^ 7r^>H 
^j p\j\j JjLi ^i. J: L»^2^. jlS' IJLfc JT .aIS' «llJJb ^LsJI aU^lj Ajr<pl]ax^L; 

0^x^i jf <j*j>\ -j* U } ibjc**\ diJi j^J (.Anatytlical Engine L? U^Jl aT^^^. 
tyj^U-l -sL^j^ j-i iJliil aJ.UJI i—jjs^-l oLl]a^»j tAJjjj j^l aj^^p ^^j «.l^^-l 

ejilij ti_ji5yjj ciS^^J iy>t£j t^_^Svjj clyJj jl >». ; ji;"..J <il jl ^AaJ^ j-Lj Ji 

ai_^» oJlS' L-^> tUjj-^2J jl>^>VL ^1 Aj-^L^JI jjljjail A**^r ^3Lixi^l ^^Ip 
L^„ jf Jb-V jSCr N v*il a^LJI JJUil cJlT U^ I4JI ^ U^i .oL>lijil 

AjiJl jl j^il C>£^ A-Js^l a!* J^ UT ,\^J- jl ijjjj" 5jT »Ja^J J jl 



\ ^r 



facebook.com/ketabme 



Js .IgJli JjS^- roldl jU tSJj£3l ijjjj aJI Ji« ^L-Nl jjSlaJ^ s- UJI ^-iJ 
^* d)L» tl-ba b>jj ^j ,Ua*j 1 g .^ a nj ( ^S L>cj jl uLuli-l * ;i b:..J i(Sj>-\ Ob*li 

tAajbU- riiUij! ip ApLU> jily» aJ J_^5sj jl LiJL>- Ljj^^SJl bj~*b>- jl 7K^-J.\ 
iJjjj aJI A^ ^A -Wsy AjUj ^^SJ Cjjj^l sAJU^ i^^JJ L {J* 'J ^1*^3 i {J^. ^bj 

,Jbdl s»iA fc+3? oJo cOLuj*&jI uMii' (J aJJjo fyL AJjjj jlj L»Jj«» 
rt^U^j Jtp L^au j^Lll "uLuaI jlS' jjjj , ljAiw.il ^ *iJ «jlSviN a/»L$JI aJUjJI 
2JLU1I ^ liilij ^L^jtii aLUJI jI-IpNI 5ASLi^*i .oLisb_jl a^L» Jj>-1 ^ 0_ / J-a 
JiC« t^L-jJU aLU ^IopN (AJUpMJl) LJUil J^b" JJLgj Sj-iL* SS^Ap LjJ ^L^JJ 

^» a^julsi «Jl* ,*-«■>- i*^« ojapl jij aj jxli h^jy "^ /h^j •h-'jy • "^y W~* 

Sf.1 i ^A tjj tyaiA .AJj J Oli (*^*-?~ ' ~*bc* ' 'uyJUvl ^Jj J» /jP 4_^liM l^.T. ft fli 

AJjjj AJf /yJai^J Ja ra^iL» JJwUp jb <_£JJI JIj^Jlj . 2jT lS3 ijjS^il L^LkJl 
U ijp jlT li| U ca^J-I A-jLj JJ bLw> cLv»Ui5l dlb" j* t_iyu jl aJj£JI 
jl i jju La iliyJU ?L« jbC> i <Lw«jJ-l ili^P *rf <-Jj-*> iit U j! iajL«j>- jli^Nb 

iiSLiv»)) jr-M-b L-iyti IJlAj -f^jl L$\ f-i& iJ ^-bi^ jl (AiSjj _» AaSIp A~-U-l JjXj 

o*^ 6iJ* if ^~~^ r^ ^ ^^ ^ ^1 ^J -«Halting Problem iJiyi\ 

.Ijjl oiij^ jf j <lls>jj ^s aISU- jjSvi^u bgjl *l ti_iijij 

IJla JjJ JJsi .Lwb~ tAT Ji uJijJl 4l$Cw> lp Sjbr'Vl jl Ajjjj T^jl «Jbii 
Jj^ OpUax^l aJjSJI aJNI jl (j^^al :Jlj*Jl ^-^Ja -lii .S-TJ idiL» b»A^u^> 
^-pjs^j jl Jjbi vj^l ^'1 ^^ 'H ^ ^~ oj^^ liLi cSaJUI lLl\ 
jL&>- *lyj> yt, UT S^s^julli .aJIJUI L«r-J.l ilSCi^ J} AJb" ^jjO U| ?b^"lj 
M ,JI V-* 3 "j^ <-L§J SjLgJ M tijU ^ ii^l J^jj .Computational ^-^ 
b> bL^~« tj&>*Jo l_gj\ (j^^i (_^l aJVU :iLi ^j^ibJ ^J^ AJjjj J-^y tdJJ-ii . jlis^ 

Aj^jiJ AJjjj" (ji'jP -Ui .bgjli JjU ^ J^JJ t Jjb> (ji A-^_p- Ai^ia Slijp j»J^v lil 
bU^ii! A;w*aI Oli - AJU-I sOA jj» _ ^^>JJ AbU jjP bUi» J_»^ jtA j£~^> Ji^J*- 

jv~w>JJ aLU U ly'rjl oblS' li| U J i 7 Axi A;>^u aaj^ ilUjb ^j-J :Lgjli h>y~£\ jj- 
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'y hja, ioL^LjJI a^» J_^- Oj~La j>»>lJ MjU Mli. OlS' _ i} - L^i N /»l 
^ LUiiJl)) ^L Ji^-io A-ijjJ i=r^J A^-^jtSl *«-«]ail Hoftstadter ybu-^JjA 
A'iS' j^-Ij Oji -kjs^-' a -^* v^— ,^>-? ^ ^i~r*^ '^LiS' ^i^ i»-^ ^o^ 
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S JUa LjUftJt t JU 



OiJ .jJUJu LgJ tuJ s-bjjoaJi Jylji j^ 4j *jiJ U j.jaJ IJLiU O^^fU .U 2j! 4_fcli 
5-^V>- (j* <~>\*~J~\ v^-"i 'j' Deutsch ^r^j- 5 -MP ^isbjl - p-Uj-aJI jJ^- (*pj 

Ob ^^ij-i Jj^i Ui" «US^f l_~--J! Jji lili)) ajjj^ a-aJ^ 4jLa>- ^ip jUip^I ^ 
l-lftj t^j^s-iil twjL-J-L aLsJI ^jai^j lili tSjLSJ-l (ij tAjjjiSol JL^U- oVl ( jJ 

T-^allj *a4-IS' :^L~J-L j»La!I U- 1 ^ ^^ji r-'^ ^y^y t^^ Oi 6a>uj) 
j-p oLLp AJjJlil oLLj«J1 «Jla cJl^J idiiJj ?t*«J jSj J LgJt jJLi .t^^lj 

.(T)H^L^JS ibu 

ilJjdlS' a-jUvJ-I oLUjJU .«JLp o^j^I J^~ j l/^j- 5 L />\J*\ tJ ^^ J^\! 
^5Cr N Jlp j^^^aJ l-jwzJI j» jJLj *j\ "^rj^i t^L^I A^JaJ lA>- S^UI jX3 *&> 
.OL^UJI AJtj-iajj <"VJ^ ^^ *J V^-' ^ JlZ^I ?^ I i Lis „<LJ L^xJjlj^> 
jSO .A^L^I 4~*UMj *-JaiJl .sljjj Ji. iSj^P *jJ^-> Ojj-£o ^ -kw~JI e^Lwi-lJ 

^U! Jui 0! i>-jjJ «_>ljail AjLf! ij JLjidl eJy-li> Oj*~^>I ^i)l S^M jl^s^'l 

«L>- oL-^bJI OJjkJl nSj>-\ oUiSo .Sjwsljill XJUjJ! f-jvs^ll Jj-^l SjJj 
Juii*j jl J-g— J! ^ ^-~r^. Ja^--^' i-jL^-Ij »LaJ1 ^jIp \josp! Jvi* ^^pJ UI .Ljj ^yU 1 



Jp ,_— «L*l J^-^ J >-»^»J ^ fUaJl V^i jr^J -^ fW^ y^.^ tij^i $ <-r~^-i ^ 
J^y jj J . td V~Jl _ ^ jUcU Ja JliLl J^ J^ .yflijjiJI JWI 4-J» 

?4jJjLJI «Jaili jl *-kaJl Jl» iUai^. s.Li.1 

^L-J-L j»LaJl ajIS^I J^ji* Hamming Ai*L» _jJjj /oL^l^Jl JIp UI 
(_£j~- Jyl Jj - cJjU- JLoJ» _/r-^J Jj^ j-pj L>^p «-^J ^J^ 'SgjOj 



a^^wJI jIopVI Jy^if j! Jyi Ija^j j' JlSJu^l j^ Li*j J*^-l jl - Jc^ 7-\4 
\ T' iSj^-i oLup v Jtflj oLf o~* jl UU \y>\ ^^Jl .U* -uUj l yJ: y I jA 
^> Jj^Jl Jl ly>^*j> (j-Jl ?!/>v- ^ V c5jl— «j «jU*^ V + sjU^»- 1 jlj ti<up 

.(t)«?j£f yl j* iOP Juy^fT l]a^~J IJu_/£ Jl 4-j-jjJ J-iS^A 

^*j> ip wjL^J-I aJI>»| l jfii\./i->- u -S^ju JLyiJl JUJl 61 iiwls- ^"jU-t 

Jjkpl Lii» K-Jj— U- jA JbjjAJI JUJI jl ^jiu _ jUlI y ^Jjd: _ IJ^i .J~*P 
tJaii jsJ-it lg-^ JT ^PyUw jl *Jai«J V CjLw-U-U co^iL. ySl jjfsJ j! .|-lb 

f o^_J ^1 U;>JI Uli JjyJ UI .J\ijJi\ (JUJl v-py^J jl UJ ^Jas-J Jj 
SjJLaL! «Ia ( ^ j x! 4j~^JI Igjcii ja dUij iaJIj-aJI ijaj^l 4^-Ju.J oL~*U-l L^J 
jjjlj» jry ^U- (_j*1jj Jl^* rj^j J^v .JUJl .J 4jL»pj <yi A~yi>L>- JIp juj^j 
L^y- .oli a^U /^ Computabitity V"j^' V^i C«j ca^U ^ ^Ij-aJI 
<U ..)/?< .i^jJj i/t^« jj-J IJLgj .Igjli jjJljiJl dJ-L" t_ji',<?" jjl «Lv^L^JI tJJUijJl 
iLlS JjSsj jl (j\ 4v— jj-iJIj A^j-lS' ljL^Lj oLUjw ?c-<>-~j SJIjj^I j-uljlll 
i>-ji Jl JsVl ^ _ ijs-^j L^2«j jl oJl» cjL^LI oLLp j^j jl a4j .^L-^JJ 

.a^^i^P iJuJl ^3 Ljli il^J.1 A : ^>li-I oAa OJL-sSr AaIj . ^Uj^jiSl jjjlji aUJI j^ 
JL-j^l lla jl Ja *l ?Ai^L^. ij^. Loopy^UJ^I ^IJUI JLw'^l lla Ja 

lllp JjW ?£SUJlj OL>LJI jy ^pbsll Jl j-ii Jaj ?^5JI j^SC jl ^ 

frLiMl jl i>-jUJ ^3"ib>-Vl sJjJLi (j^Jl ^ tl-^>- AjLb>=^ 4J s-UjsiJl j^ljS 
jj>o bilp J ^jL^>JJ aLUJI a^L^JI oLLjJI J&ju jl .Sii^-j^ ^p 2l./»i:U 
JUJl IJl» J «Jjy o^r JiU^. Jl?-jj Jij .^>^v^ (_^UJIj t JUJl IJut J dJJiS' 
_ UjJ v^JL . JU^I y jl A^jjJ Uli jjiJbk^ jlj^jSL^. I^-Upj l^~j ^ cj>-^l 
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.Fermat J 

*SLa DjSC VI {£* J*j ? v L-^JJ 2UL15 oLLp J*>U ^ l&f l^ ^1 

jf^j ji\ APjIjil 5ii^Vl ^ Jujlli .Lj-p_pj" jl AJjjj" iJV j£c V iJLjj-i oLLp 
:^JU\ L^ajiJl ^i «lJLSUL* U jj& jJLjjjiJl a»IjJIj oL-^ljjJl ju 5i!)Uil 




laws 
of physics 




simple 

solvable 

matkema+ics 



allowed 
mechanical 
pcocesses 




compwtable 
functions 




Sjjji 4-ila_o Jj^-J *JJ J J*^" 1 " 1 «iS AjjLutaJI CiLa^LjjJIj al_.jjall ^jjJil^S 
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gLLfcLda^l SU»^ 2u^jj ^4j 



^lp ty-Nl Lgjj» JS* c_~p^i~-j jl aJjSJI oL» U- 1 apLUi^I ji AJLJb- iSji^> 
L^Jj v^ ^" ^*-*/^ Oj^j d)l J»j-i - (_j>j t^-**^ c^y 1 — ^1 (<^* •^- 4 ^ A <y^-* 
Uli ^l^ jl (jjku-j £->l_p IBMPC f jj ^y Lj~-U- jl - uJlf SjTli «^ 
(_gb ^LaJI *Jai«-j Cray i— >j~*l>ii .oL^-^Ij jl*i; U-i ,j>- c^j* cray c— >j~»l>- 

j^^J jji jj^-j i^ji eJM^JL^ oL>L)jJl HIp ^-jj JiJ . Checkers-s jyj 
Sj^JaJ ^^^-j U Js- Jl^T y-^lll jyJl ol^> y-ljl ^ ^UiJl IJl* 
jlT ^ .j-^Vl ^ ^ Jh^\ j&\ J j%**i blT .Game theory^UWl 
^1 ol^-U-l ^ip lUJl ^mL jl ^jl ^! .ijjjLJ» iLi!! t^l^ ^yL* yj^ 
jJu sriLc t ^wat£f cJlT ^UAfl «Ia lS-^1 .cJjJI diii ^ S-U.br- JIjjU cJLf 
^-~^>ji> Vy ^Wj £j a ~' ^j^ <-)^' J^-^ ^5^ J^' -s- 5 -^"-* J*-!j*J Liij t JSCdJI 

^^Jp Vli» dJJ| .T-ij^Jl t-^JjJ Silp} Jy- SiJb^ -U-ljJL ^Ju jl sjkl ^Jaiwj .U 
.(jLUiil oUjy L^w» <y) 5jjb>^ oUjy aJLJ ajJJ ajJJI ^y *jy> JT :^Ui 
jjji-i^. UlT jljjb»^ jUjy. jlT ti| (*Jai jji Ji AiL (_jl) ^JeS V «jy. ^1 5jUxi 

JIjiA* [ Jui 4jU t4jj*Jtva SjjU>a OUjy Aj^Aj 4ji i JjAJtw» «Jyi jlff li| V^,' 
♦5} jl -Ui .Ipjli ^jLj jl tlpjU *jjkl ^^2j jl U (_£y-Vl O^U-I *-z*J>r ^Jj 
ijj~^J~\ »i t4*jjjjl ^y ^y> JT ^ «ApUJI jjaj'j t^Jaiii ^J^l ^ij^' J^l 
.y-l ^JJ OJjtJ cAJlJ oJp-Uil jjaj" »1 .^yJ-JI (*jyl jf- %ti Jelz^s JiCi; ( JLp 
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<.CJ\Jr «Jj>- CJ?j£j (.Ojjiaj" tC~<b^lj O^Ji riLc .i^Ul ^jJl ^ Jy>JJb 

axjJ ^j^-^l dJJ-U 5J-I Jlio^'L ^-iUJt oJla 4jLii lSjJj^ 3*-^ Al! .o^«jjIj 
^SC jj ..Up b.-b. ^v^lj U,^ _JU)I i ^.j^U-l y^l .Game life 3LJ-1 v*l 

j^ Siai Pixel J^~ s>o Jf *> 44_ibi Jp a^L* ?oLJl i_/vm *— j_^»U»I L*>- ^a 

^»Jij j>J» ^Uxil ^j .(o)jy^jj^, _Jj AiJji /recursive x£^l dj&\/ 

01 Cjy^-ir" i_r*^' *Jj^S *^ -(slr^ <>.y^^- l J^ oiJ~\ A~xi i_~*L jl ijj yi br^b^j 
{j* diiij t jj^ii rj>y>^> Jal&Jt 7-ili «Jjuij" c^JJl jj-b ^SCl jl fj il *-ku~> 

ejk^- JT -UP r-ij^JU :l»Lc (Jj^- jA S U*- 1 j_^f tflU-l ^i OJj>o g.^ Ki 

^"b i_ij-> d^ JS" jA>=j JaJI ?-Sj^JIj .aJLLJI SjJaiU _lp _ ij^JL Uli ^jj>^ 
*jUyij .jjj-j c£~^ ^pb^JI jjT 4^X0 sU-l OjT ^j-^iLl IJLa i .i>Lgj\ U Jl 
b>J-li caJV b*>U- Cellular automata ^1 l$~~Tl JJ ©J^T c__>UjS/ ^iSUl 

.Pixles SJ^ail J^UJl jl oUj^II ^a 

Jii^ jdl £^jVl >u JUf-y Life eU-l JbCiS/ ^L^til p^l J^j 
(J ~*>- ^y. SiJj^ ijpl^i, ol_/Ua t^l gliders ^^o—o U «-Ia J_«^' .Ja^j ^j U^j^- 

frZj Jl AJLSv^Lj j»L*>-^l aAA ^.rj OUIjJa-^^li .4P^U ^"1 AJU^i LiL«<« t-tUj 

Lpl^iJl oljJUaJl £bl o^b . J-^Ldl Jp Ijux. t^li^lj ^1 ^ijif ^5;. 
Glidergums.J^ J5w Jp Sjai^ olSjl j, \^£ ^Jl glidergum ik-ljj 
olyUa «ij 4-pl^-i. oI^jLL» jl ^J^~>cj V^'j-^ «y^ (•l-Jja^'l 'l T -> ?yu jl jlS^Nb 

JsbH x^jl j» ob" Obyy. :Blocks ^k^l ^J» A*jbi- t^^l OlPj^Sj^ IJLa .A^lj-i 

^lj I^OJ j^^\ «eaters jjIS'^Ib dUiS' iiliAj .[& ^jja-^; ft Lit yJJ oN *><£ 

iSJ^ UuilS'l AU .4^-ljll oJjl (^JJI j^JaJl /^ ^f tSj bU j.L^>-Nl y^i7 
cAS^L^all ,j^>^ ^-^*i Iji-i^l '0>^^A O-ajJj ^^P Oli abJ-l ioJ ^ib: «j*>b>jj 

\ Y • 



L : ,tV." hcj> J^i\ ^UJ)/! l _/ 2J V S—^ 2 -^ ■CVji^r *j^^J 'J^- 4 (*lj^~b ^b>-lj 
iLuiJl obbb ,y» i3Ml Jj«j g jgjj tAJaSb j»b~>-l -y Ij^ i\Jj^l ULi-i 
UjOj" j£"^\ j\ji^\ 4Pj^>~» ^JUib^V W 2uy Ob-U- ^1 yVl ?-b»«j .Jali 

.SbU bbli Hfe activity^ 

AJtJaJU t*SUlJ CJ&b JJi J^r^» rj-bj Jbo y> *bJ-l j^" Lifeuniverse o[ 
•bo .aJjj b' jl bLJb~ ^us- ^Lbl kat «_&j caJ^Lw ^iS I l^Jb^ '«b*-l 'V-"-* ^' 
SJi^ IwLil Ji caJ j_jJl>- "i/ Ju««7 oJjj" Js- SjJuil UJ jls tbakdl Life \m J^b 
OlS' _ <yjb - AjjJbi-i «bNl -! (Jb^l ^Lua^l .blb>- br_^j objbaP Ji* 
_ aJI ipUai^L li| U i_iyj jl b^» jlS" ,XJ-\ oLjj-A»-'! j~-j jj^j pbL> b^Jy 
yH\ JlS' lils sU;li ^bl SjIpI J^ SjjIS cJb' ISI Uj ^ j! . Ldl o.^ ^ 
jjS^ Jj-Up ca^oT j/j^ Sjl CJlS' ISU .U^~>j U/>lb> <u1p jjSw* ISU cdli-iS' 
.U^-bJ *-bl Ju«u 01 j» b>._^JI oL_^2*Jl j^c ^bl tssLi! j^ij jl ^jj-jU 

i<_s^" «-b Universal Constructor f^sb* OlT <yj^ Jb£ ^ ^-bVl 
2jT \jj£ vij ^j w^ b' r^t ^v^ji j^b^l ~d\ jj5b^.j .^_jj~«U~ JJUr 
jjj j-^pl .^b^JJ iLU ob>Lj bbp ajI .Abb U^>*-v jlSbj/l ^1 Ajjjj 

Labl b-1 j^j .<U~b <*-waJ b^v* ^J^l ^M 1 J^ 'M b>-b>c-~- U jl ,y>jJ 

biji Jj cUJlS rf Jaili ii-^J ^^J iTill ^j jl ^y«^j aJLs t LS bjb- Jp 1 '* jrbl «jIp 1 )/ 
j^Sb^ sjJjJl aJSII jU Vjj (U^bi jl^j ^jT b^-^o ^JJl T^Li^l q& a^^i 
[jkiAs- Ji bTis 4S-j\j> ^S c U* (_/bi*y ^bbl ^^bw- iib» rj-^j J-N .a^^ap 
Control mechanism j*^£ bJI jj^l» ^p ^j^' f^* ^bi jl ^-^j .j^j^ 
4JI lJ^jj («S* ^>^>bl aJI -jP i>t^J Jjlj <u*oL> /^p a>^>J «i I Ji jbJl j_^s Ujl^- 
JwaNl jb> a^~J JuJ^p JjSj ^1 tiJjJci-l i^i\ ^j U^b-JJj c^-Li^l ^ jvS^-bl 
.Uj ^1^-1 l^-b r-bl eibj /vLjjJ J^~~J W J*^ «J^b-j t^'l Ai^^JI ^ 

fVjl ^fS irj*^ j*^ t/ t/ 11 c5* nuts and bolts JjPj ^IjJ aJ[ CJIT 
aib| ?-ib Jyrj jP juxaj jlj ciJlAJI AjjJji-l A^Jbbll oUlSb^l ^,-^j jl Ajcil 
*bi jl cLib ^ip jj-Jail ja Js>Uj i^,?^ Jj^j Ji j^_j^ j j* AJI -^l-^l Trb^fl 
b-^1 ^j ^U;» y^'l ^ Ukdlj bUibl bJl UJI .^>^JI a*Sj ^ip ^>j- 
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JiYi _ r-bl SjLp} Di \y~> d\ jij^ «j'^'jj O-^J^ Dl£" <•_&£ J** p "W* -c^*^' 

ljLl>4 y» S I i__JUsj !i-§J j»L«l! .UJutlJl j^ »^Jj>^ A-IP jjU<^ A-ojaiN *Axi i^Sjf 

5-L-Jl j» MaJ .((eU-1 LJ)) Aplji ^y Ji i£o IJ~i*j" y5l Jply" *> ~4j\JS\ _ LM>JJ 

AaS . AJyui*a jl APjU I^Cjl Ui^^ ij* b& 9wb>-tj aJU- ^* Oj>j 01 iJj>- JisJ 

s.Lo J*l *JLa j^j jj .iLoj 4JU Y ^ ^ Ji 'V \s j^jJ Automaton fUaJ ^w 
JVS" 3y"li} c*SC?xi3l iJf^yj c^UJl «.lili - AJli 7^ Automaton ^Uii Triji 
£-»>■ -^ _ j! ^A ial^J! ikiJl ( j£} .aJL»- lJl!I jj^U jP Jij V L. J*ij jl LfcJp- 
JUj^I /-* j: -,^« ^»j Jju <Uwii ^-lijj. -^j«j Di (_/""«-* ls^vJ^w» ^UaJ >»-jk^-j _ |Ju>! 
liiSii'j (A-ijyU L^rjJyJl JW»- 4 (j* f-^ (J) 4lvSjj Jjyj (,^>ljyl iJU^jdl IJL» 

r-bl silpl j~~&j 'W- 1 syW^ 1 ^ 4ipUsi1 ~Ajjti\ .DNA Lp;.J i-iUoS'l 

l^Tl ^1 l^Jli iikll £$aIAI j»J^J~J 4*~yi 01 JU-I ^ iiji JiJ .o'Vjll 
^1 5J-I L>*^l J*^ Vs*^- 1 oV^ll WyjJl s-UIp JA>- JL5J «.%« .^yjJ Oji 

DI sjili UajJ ^ «Life game sU-l 4^» «UjJ £w?jj D' Ij^li lSjJjS' OlS" 
olylJa ^juj gliders v 1 ^ ^jftW Sja-^Jl a-UjJIj .(Jli - prb| tt^^jj ^>-^J 

V>! ^yy ^jlp .iiii jbay ysC laju jjrt u Ls. ^>h *>u .4>.u»j 

^ Ujb j*£> Di (^j&l l-jj^U-I (^1) ijjy ijl «Jai-J Ja :diiJb ajaj^il SJLil 
:^ DjSo* 4~^.L-Vl Likdl oLUj«JI : t y^S' <_jj~-1^ <jN SL**L.Vi a-UjJI 
ijL«JI olfc j^j ^jJi; Jjy^JI vj-^ ^ -(NotMj)j '(Or jl) t(Andj)) 
1>1^ LgJ And j Ajly Jlill J^— ^^i** .Lik^. gates CjIIjj jl i^~j J^«-^ 
.(\ ^ J5s-iJl Jail) output oU-y>^JJ Jj^Ij dJ-L-j tinput o*>U-_u 

r-jL>- LaJ JL-jI *^j tOM>-jII LS xL- ^y aJ^j^" ^^h J^^l f \* li^ 

<uLkP -Jij .«wl^i A.a.k'.o j^sUp ^yi Ljj"^ 4>wii /jA c_Ji^U-l i_JlJbj .L^jLil^l 

liU .j\j-^>\j ones oIj^Ij j^ jbjlT JfUJ JSli ^ jIopI Jjir jj^ ^p ^LJ-I 
l-^Lp yi-v^Jlj i^JL^S' 4-^iuS' yLi4 A>-ljJl :^fbj-s Jxi ^i ^JJi b^-y U 

m 
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oU-ijv *JJ>*x~»J j! iiiipl]a2«»lj .Lili jj>^* 5,2,1? :U oLLjtSl i jJu JuLi 
j>j?- c j- 11 <u^U^J L? U^I L£ y^dl lS_^l J LS igears mechanical iivJlCy. 

.< jj^vU- <L£<li ^1p Jaili jl cAjjjj j! 



mput 



B- 



ANP 

gate 



OMfpM+ 



■C 



(W) J1SJI 

l^l." -ia.jJ .OLiiuLaJI ,yi 4-a, t -■» "i * 1 1 n II (And j) ^-J'^JJ-1 C£J-°J Jj i n" 1 
<A (j-° SjLio| JLiSIiul aji La I j| .( J^.lj oLa._^i_o lilLuj (B J <A lOjl^U 

.C _>^£- I (j H nijl .->"ijnf c>Li_>i-o SjLiul jjjjc <B j 

ijjjaill Oljl-Ul jl O^j jl <£yj> f-lk^l j-S^Jlj <_jjL»«JI .y j~£il -Uj 
^ L^U^I S^f^iJ! .Life Universe^'L^ b£ Ji ">Us ^ jl jlCNl LJ">dl 
Jldl J^w» l }*£ .SJhJ blupl jjLij ^ Glider olpj*^ *Jjki~j jl 
L_^ 4 \ JT jlC. ^j» li-y>s>u> J Glider £j>y. «Li? jlCVl; \ . n . \ . . \ . 
l^j J (jir 5 (Vr^ 1^5-L^J^ Jj-1*j 4-J^ai/» O u I «j «_Ur.,,T. .jLL/s*>U ol»>t9 JjyS 
4j1jj jts dAJ-^j .Ljim ^J^isj i«Jl«3l LljjJl JUp *Jato ^ Glider O^L~> 
o^Lw-*^ j» Gliders ^j* J^A> LS ^b" j| -^ Glider jlU; u>j~- And j 

Jij^ "*ijjj^ai\ selili SJ^j s-sOl? *0 + ^) y^ 1 *^*^ in pUtO^Uji! 

iglidergunscGliderstLife :,y -ka» f-lyl a*jj! ^ iJyj^ r^l ^ toULJI 

.blocksieaters 

^jid, ^^^ jSLio ^U*J! £^J SuTUl JJ-! ^ J&\ J\ Ji\ ^ik^ 
JlSliVlj i'Aj J j J ^si\ 4.ikd< oljljJl 4Pj^>^ ,.jk-J jlC)fl diii £• .SS'jJ-l aJI 
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^jyA>S 4*_»>*j UT_j 4 j» t J>-*ij Lg-U^j fj*» (_/" Life universe^ aJj-^JI 
:JjNl :oLv»U-l *^«-y2J /^ jl^uw iiLfe 3! .SSU4 r^^ oli 4?*~i UjI • u s i j^' 
c JJa*jj tS^LiJl ^^Ip Life game jr&V ^Aj^iw j^IS' ^j^^JI ^j^U- iiL» 
«Ia xJax^J Lull kl~ >>- j^>i .^jIpI (Sy~~~> ^J^ ^y^*£ \^Ju Life j - ^^ J^»-^ 
^f <u?«^ jlS^l Hfe <_jj^l>- jl :^jJl>^ jJ^ J^-io jl^^i^l iJljslI 
iJij^> S^-ljj ^^Ip J-Ljjp 4_ijj o^i?- I^J^j ,4j j^lsLl Lifeuniverse -^ 
j^jj^j cToffoli (J^y fjj L»-* MIT cjj^U^ ^ jliUlI IgJ £-£jl 
^yJl y^^J .t_jj~-U-t iiLi lS Ip And j ajIjj a^L-p Margolus (j-jJjpj^ 1 
.JJUiilj a^j^JS i-JsbjJI (j-^-^ (J jsr*- y>j 'IBM iS'j-i j^ O-r^ A)^ 
ajf ^U«j Lj^-U- Lpj^~. LJj^^JI Uj^-U- jlf «_uLiJ LT U jl c~^ ^1 Cj^I 
^jJL; «tf^Ti oL^U-l «.L jkd. iJbdl ^r— Vl «JLft jl ^W^ 'AjjJ^- ,v"£ j^-°" 

Tubi A-^?r jl (j^aj JU* jA^ji ot~*U~ «j» jjil^j jl A-iax^j Life O' AJLJb- 
j^>-j J lili J^» JU» .^jjiJjj Life J»- b ^11 tsobjiJ jlCa'VL *J,y JJj£ 
^,-J jl ^ii jl LS **X) .Lyajl Life t-jj^-U- ^1p j^j w>l^>JJ JLli j*p oLLp 
M *>i ,*~^»«-U aLU slLuw oL^bj a]L~« cJl5T lil U U™^> jyLl v>^~* a!^ iiU* 

^ ikj^ll Life 7-iLo-^ .l**"-* <UJyv ^^ V aN| j-*2^ :AJJJJ i!l J**-^ (Jjjis ,jP 
A>*-XJ «JlA jl JJispl .Lal_C tA-^I>- ^fc 5>-iUJl aJLA *~w>- Jl j»- 4 (Uw Igjiyc* (j^*£ 

j» f-jj iiL* IclS'j ^^Ji; LgJ\ .«JIjJl jjlp jJLp aUU ^JU» LgJj c U*. aw> 

Lgjl LS i^jLJjj , ajN i Liv« «s^>- «iljl» «u^wl jl J^rrl j>*^^ f -^ j' aJ\j*L*}\ 

aJ Lc «Jijt^ i«JajNl r^w2J lil>- tAjli j,W;U jjj i_~~~o iy^ljJ^ jj^Ol ji iiL* 

.4-Jli a^»-^ ^ Js^^d 4jU50I 

Reproductioa Self jrtJUl ^-UsVl S^IpIj Self - referenceWUl L«r>l jl 
d~ilS (j**- <J'- > j j Vji i— ^^ ol~^U- ^j^rj 'h^'j 01 L»^ '(3^5 (P^**^ jUa^j/» 
tUniversal ConstructoriAJj5' ^b i_^-j c~jiJ ^j^ - f^ ^jzk* Jj>sJI 
Jj^S' r-ij^J ^^jUi s-^jj **■ rJ .l^—iu j-Iij^ -^*j Life riLc ij>-j oLJI ^J^^.j 
t^LgJ N ^fj^ji <-*t^ - <Sy£ £'* ^ - jl Lc j£i .U^si jj^w* ajV 
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J Lj>- L^LSLiJ +z~* LgJli r- U;} j^>j -oLc jU tJsLaJL JIjJup JSouj jj^L~»j 

r-ij^J (^j^axJl lxj^il JLsi> OU-Uli jl J» (*-^ii J*« tAJiL^il J2X-? L« jt^v* 

jl A-ki— j t^ (_sl ' J^-f' ^ Oj^ J *j' *^i 'A^^U jJnj IJjL^j («je-LuJi JIp 

.IJljLJ jiSTl Jli r-ta'l Sale) joli j_^Ji J| 

*>Ui j^xx^ L^Jli r-lsSt Jlju ^1 Life toIjc jl Life J /,a~~«j>J,I ^^aj a£"jj 
U lili .iJjS' J aJ-I obj-^*JI iA/ ^xJI ^L^-i *~»^=>- ,ilbc i_>j^ LgjN ia^ 
jj>^ AjJjs- <.JJijci\ q* sjJjj^» 4-ip (Jji ijiu 5iUs> iy^ e U- 1 y_y>- jL^p-1 i' 
«LU» ^Ju JjJI j» jj f j _ oVl - iiLa c^SIjJl Jj . jr£*^» j>~*^l *^j* 
aJs^Ijj oi^SsiU iLIS sJJ_^> r-il: U^ti *JaOJl A^ljjJ jj^sfliil ((A-pUja^^/l 

Jp J-ojc d~jA»- y~>«» ^yi* -M"' ^jIjj-^I J Ajj«iJl ilj^JJ JiLcll Lv»Uxil 
:y, UjUipIj "5UU Langton jj^V ^jZ Vj-^^ <JLp rj* t^pUk^^l «U-1 
0) ^-JaiwJ t$j| Jupo oL«U-l Jl 4jlixJl <ui Lc SJJU* litjS'l J^-AJ jl *J&^Ji \&\ 
SJ_^. jjSi J L^SO . jj^Ol diiij jUa U C*~- a*; jl ^j^j ji\ oLU*Jl *^jj 
U-l 4^1 jiW Jj£^ Lif :W Ai>l 2L5l£.)!l Jl j~SJ l^Jl ...SaIII ^-13 ^ 
^■bl SjIpI c-JlS" IJI» dJJi Jp «uilje Poundstone jji^JJ^j .«JjSOl J aJUJI 
LgJli r-lil Ju«; ^1 Life £-ili J^i 4«L>-U tjJLi Lgjt Jp ^M^uJ i. t ^ Jli 
«j_^ ajI c^ji^J oi Lii« sLJ-l l_~pjX^J L^ji Jjii J' M IJt* .ip- jjSv^v 

J_p- OUjinHj ^P*>Ulj CjjAjtJl dJi J-ASJ J^^ Aj>- jj>v^> Ljjl Jj tAjjjjiL" 

L-j^J jl ^^tc t<L>- jjS^- l$Jli r-b'l ju«j jJl Life rili ia—jl .Ljj 4_^li-l L^luj 

.sL>- ^^ 

Ji «jjidl Life Jl^il jl 7-j^i aJI i>-jjj Ijp- !ju«j <Sy^ Oyr (_j^j 
tijlj^p aJU^j ajIjJI J cLife J Lilff Ijp- L>kpl U li| J*^-l j^)) *-p|j j_^j 

.(( jjSJI f- LL^I Ji»v Cr~^5 tA>«— Ui«v» a^S i oUlj;p- ^^Jaj l3_^u Ji>^ jj^j "^s* 

_ L3Uail ajL^j J _ ys ^j-iJjj ou'y :«JL^5' jlSsiV a^J» S^jU^ liLa jl ^1 
jJ_^o ^1 JlSCiVli ? v iiii5' y> Jji iLLa^ ^-J aJ| .ajI^Uv* c~? jj^ ij>w 



\ T o 
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J^b Ljv.^ J, cLUp ^J 1$5"jL.j .^iljJl tSU-l ^U: Jl£it <y> li-UJl Jp 
IJLijeili C5 AJi iljL. Life J ( _ r ^>J>l JM ^ .^ ^ ^^L g;AJI ^j-U-1 
Ji ^xil J,l£JU ^flyuJI jUiNli .UjNl aJI^Ij ^Uj^I ov'j^ g*J* ^>/ J 

(JjJ-\ JJ U S.l~>dJ ^ly J~* _jA lti\'3 ^y '"^ Life r ^ W^ 4 V*^ 
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. JLJb- ajI jjJi^«j *L>- J jj^U^ r»-^^' ^j^- (*-fr!-^ Oj>j jU^^I t_ipl 

UJj^j cAjiaJI aJU- J j_^XJ U-Lp Ujbi (jy IjjwS' Ujls »«Jjj lili \Jy cJs-Uo 
J* .«ilj jA Jbl-1 O! - 4~>- J . jjjti L^Lo Aji *J>J\ Jp C jwli jj& 
Jaj ^-^J-^- AjaiJl J^Pj 'lS**J f"^ J* «(**>^^l (J^)) 01 JUJ 01 LupUa^-L 

L-$ju (jl ^j jl *l tOU.J > - U4-K" jl ft tdJJi (j-^ y^l OjS^j 01 JlS^l 
?aJUJ,I *^s5^J jT L^JJ^i-J jl *Usx~J ,_Ul «Sljil t£ J U> ^ U ^"^^^ 

U-Lp aS'jJG <jiJI JUJl L-lj tvU ^j\4 ^ j**>UNl jl jA .ib.il ^Ij4-li 

U \j~£i .iJJiA C— J SjU-^I e-ift <j£3 -ji^^l i_r*Ul <->j\4- *j> J~^ JaL^-J 

UI .»LLl *UI (^jl^ ^jZ'jLzj -»_gjTj t4jLib~ L^jl J Ji"j; j»*>^l oL^a^i JjUI 

j^jJu ^1 Js- jU^JJ ibliil ^y-I^-UI iJS' i>4 jl jJlP ^y^ SjaSJi J U- j 

jl ^k^l Uu& «.(«-^V* r*^J^ 01 !>Ui ^^ku-l V ^V t JUJ Stfb: lilp *>Ui 
jS3 »Jl*w oli Ui" jj^la ^ jl c v-&j A~^k^, aJU j^pj jp J<hi&~ p* j 0y >** 
jaP j/j U UIp »5U-Vl jl iij»». Jl ijU^I j, sjo'U iiU* ^J 4JI LS" ?4^lj 

^- .^; Juy Ajli jXj jl /pvX ^xil Jl ^jLdjl [c«— *o U jj .AjLjt^j tel )>t/» caSwLoJU 

.sjJjr-» «:>U ^v» ^j j^jcl^I Ujjp j\ iij*3-\ ^ja ^j>jy 



\YV 
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££!^J1 Sl£=»l» 



».0*1! oLL*Jl dJUt ^ cU-L! o->- y c^l^l pJlp J SJlijj-iJl oLUJl ^/U, 
ilaL^j _ a^j^- ,-» y* wJyU-l j! bjtj caJIj a^U y*j .a\J~\ +Jlp i cl>_L^ ^11 

lh>j\j^ j* ijj JiT jjL^s j! wb^lj J>J .L^Ji^JUvJ ^T 0^*>y LJM» jiT^I 
j-*_»>- Jaili) l)1 - «Ua-^u j-Lj ,Jij - «■3/**-» OLL*P y APj-o-^l «Aft /«-Jai-» J i_Ju^i> 

^^U- ^^wJl Jy- jj_b i—Sji «.^yv^ 3 l/^Ji* f^ j*- 4 ^-r-'j-^U-l ^J^ Djli 
^Lj ^jIw- J» iUail oli *l3j^'l ?.LUp! jl^»)/Lj .SJL^jdl oUUl ^jfc aJlgi 
^Ul! y» ^^ _ di! JJj S y-[ ^Jl j^Ij 4^5 _k^ jj^L yp Ua0jAs2 jlSCNl jjAj 
A<yj~> ^"^j A^yU jy'lij ioiU- 1 jyli)) 

y Aji jjJ^Jj t4~*yUj AjLiJ-iil oLLjJI Jnj JajlyJ s.Ui*Jl ijljjl Julyj 

y^-y) Wafram fly^j u*^ u_^i L*^ .a^L^»- oLiSo ,jL«Jb ijy^ij 01 jlaII 
oL-ljjJl j^jc* J* y*^ J^*i .(!ui*L*jjlj^ L^ji ( ip oVi a^JjJI ^'IjiJl Jl 

bit» OUjloi! ^JUj (5jL> A^JaJlS Ju«J A-jLjjiJI A^JijVlj)) . jjz~«o j ^S 4^)J^ldl 



jUsipLj SiJ^. jUJl ilUci . J lili J~~» Jp ijlp 0^- AjS Ju>- Jl oL-ii-l J** 
jjla .JjL* J^A 1 ik^ 3 */>* -W^ j^ ^^~ ^-^ <— ^j-"* c2-JIj Sjai- Jj .JjIa 



.ol> 



tiajaii* ^ft lilla ij^JL^v» _ SjIp _ JjC iJvJs- <*_jLjJ j.s\1a jl tw'jj jJjI j»IjIj>J| 

■J** Ji (^J dr 4 J 1 ^ 1 
oWo* ^-^-o ,^1~>jU-I +-UJI J i_->j^U-1 2pL£ ,^j^ y>_p- Jl UJUaj oi L^s 
j;' »IS"Uw. ^lp j^li Uj^l L^U jU c^5*J UIj^I SlS'U^ ^ oL.U-1 
i _i'i i >3l ^Ui (JUU vj-U-l SsrJLJ SApUJI ^j» «Ia .^_^-Ui" J^y ^ 
■SJ .L^>-Jj: ysi kliSJbj 10L.U-I li* J^*aj «__ r ^' tSj>-\ jL^-Ij t«jjlp JpU^j 
:dl!i j^xj Aj&j j| ?iLjk!l «Jl^j ajIS'Uw» ^ j V JIS Jljj-» ?ljaj JS" J* 
Lij ^UaJ (jl Ji* t^LJ-l LpIjJi i Ijl>- ojilS oL~-U-l jl jjl JJxj O' t_^S 
jls .(Y)((JyjJ *Ua> (J J^ jl *-kx^j" OL-Ii-I jl 4j>-jjJ tU^j»» J^^j oi 
d~p- ^y £-~&^~i <.<-~~^i Jf SjUS* Aa»o ^Uaj t^l jl j^y^j IJLji cU^^i IJL& jlS" 

.«lf Jlj^l J_>S0l J"U-! Jl Ujll 

j/" jJ^, Life jiu ^ S^JW oUVl 01 ^J^ c^>-> J^UI J«=iJ! y 
a>^uJI Jl LL^j Uji jAj dJJJbj >t ^> ^.LJ-I v (jJJI Toy UniversevJ 
AjjAiLl oUVli .^1^1 0j5lU 4j^l SlTUtjc j»UlJI Jp «jjU Life Universe jl 
LvT t.^y*\>- <j\ ^\jL^ i^^ ^ r-!^"^ "^j^ ^~»_^j (*UiJl Jp ijjli y* yJl 
jls ia-jL> <LL»j«r UjUtc jl^>\L) Vk>* ijL>p (_jl jl UU?)) .cljiJj Jji 

l^wi Jj^j jl i-Llt '^-s 3 - ,y •(T')((Uijl fJkj? fUai c^l J-»P SlS'U^* l^pUai^b 

L5" tdii-^ aj^ .(yuSJ-t jjSsJI jp aL.IS' a^^j j»jLoj jl A^lkx^.U jl is-jjj sU-L 
^a aJLj^I LjijS'l ^r C_:l^ >iU .jjft "jj^ Vj-. ^ |Ju» ^j ._jju 
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JUJl yS (jJJl Li Oil t.ZJ{ijj}\ iJajNl * ? *^. Uli ^U^ j! AjJaS~J (OL,l> 

.«il^U U^lT ^ Jaii 4~jj^ alS"^ ^Jfc SjAlil 4>*-~Jl jl <_~^ ^' «v^ J^ 
Sji^^l JU ciU-Jll oULJI aSj . J lili J^ Jp . <-£ £ ~<& j>- ^^J- U-L*i 
dAbj t^Uj-iJi ^^- | U^" -la— tJ V*^ 1 vj~"^ £*U ^1 ^ J* s j -^^ 

0! - JuSlsll* - ^l ^k^ j£j .4jU Uj cSijjlslI jLi>U ^pjil j/liil JL^L 

j^Sc jl>- a-Ls^ax!I obUl y Jjjilj ti»Jiid! *«lj*Jt j-* -kjil Jijll Jr^ 

.^IjJ! j* js Si *L\i jj- . Ui*J! ^J\jjS\ ^^r J*f ^ . SlTl$M 

iU->l jl JLiau OlT ?J^UJl ^ U ^y^> Jup SlTl^l c~Lii jl liL. ^ 
jy ^L* 1 Jjli Ail *~j>\ja\ / U Jl bl&J _ Ju^is j»j Jl^is _ *J«J OjSj jl JjV 
^yjSoiil j^jJl 4-Lli aJL-j: aS*^p <d (jyiJU .\^j elS"l>^« 5jIj aJLJLU jIjj-aSI 
JLZ Lfljf J*£ t^^iUU SJjU iljj}\ Jy\j? 'Jj^ J-^ 1 (J C^jZ* \Si .«1^1 

\&& j %Jza» L- j W I dili N LgjT ^1 iJJiJ.lj ^lil ^JCp f U bl A^Li 

A^jU^JI iSljaJl ojj» j^Jaj . J*«Ju .S' AslkJl j»A>w~J aij^-jil V^jsJI Ol~-vU-l *^>d 
(Ju>- aJ^p bjJl>- ^^ »jtjJ-l (*^"Lr* -W-^ u^* 1 ^ <s*^J '*^ *' J^ °jl/ >c ^' 
Jl L^aJI ^Ujl jl&VL .1^. J-UiU jUr- ^-Jlj tv 1 ^ 1 oV5l *bl J* 

y\ IJlSsj tSjijJ-l ~-Uj Jji-iolS iLiJL»,! L1T .t^j^U-l J iw<L-Nl A^ikdl ^bdl 
yt (.j^si) *-bL« J*-£>J UwUP Aa^w^»o (_$Jj1 (J»ua)I Oj-^>j .A^jJI sLJ-I ^y» tSijjut 
ajj& iilSj .5-Uill Ji>-b Ijij^ j$2± <J?^J {Oj«/aC C-^-i>Jj L^- 1 -^ ^^ e/ 2 ^ 

c5a^| J Jj^Ij jl J ls aJ l^jl jU-^J t-UaII *-*^oj J I-up i>^«j^. JSUaJl 

cJJuiJb ^aj> SU* AilSo" iSU* ^ J blj ^^Ij JJ^JI ijv^^ 1 ^^ 

.LJUlj 7-Lail Flip ^j jN i^s^s liL» jjSL^. 

isJi j v^^" 5 j'>b ">J W ! jr^ ^ r' J^-^ 1 ^ '^^ -k^ 01 

jji *iLi s ( Ji [M-l- 3 (J| b^Jilplj AjJljaJl ijljJ-1 5iUs> i*Il ^«iai^o 3 Uji .^SJJ 
J Jlill jjJUil Jp Jli. II*j .l^uil AjUp «.UJI SiUaJl j^ Jyjii pL^ v_~^JI 
^A^ ilj^l JuJ .JuL> J^P J ijjl^J-l SUail jJj-^ «ilp| *XC <_gJJl dJb'L.ij^^l 
L^J jJl iUijNl A~»^- Jp j^JaJL; JU2J-I jjjU jA jjJliJl !Jl4 jl ^jj^-U-l <:Lip 
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{J **y Agitation jW^a J^-^" tJ-J^h ~ 3 JJ~^ f-s*^»-* ^i ~*ij~\ j* ^Wj-s «jlp 

jb\»)llj J^i .O^il j^ Jali Sj^S" OlPj^J^ J»-l j^. jjy^ olij tC/^il 

. jjLJI Jw^ajJi J f^y±>X\ . y&» _ And j iijJ J^L" .Idealization iilill 
Jjj^ y» And iJUp i__)oa Jxs t5J^-lj 5LS aJ r^^J OlxL» *1 JUo^U 
V DS^ . ( _ r 5Uii aLIS j-p r-j-^j J^N'J '«*k»4j 4^-^» sjLi| J^ ijCjU-b j^jLi>l 

J LaJ -5_^>-j s-r** .>* Lf^J^"' wU-Ji J a-aJ v^ ^^ ^i ^ **/«<• f-z&~~j 

Jp\ jy ^>\ IJU .U^K" yj LiJ i]U ^J ^ t ^l J jf ta^ij jUil diL- 
tiU^i ^ oLUJ tiX£w j! *y2.~.,3 (_$i\jti\ t_)L-J-l i 01 :i>wstJl iiLJbLl ,,~x*j 

jt o^kpi u bu .^wyi ^ JlM e*»—' D ' c?^ ^ ^ : <-^ «r* 1 ^ 

.^L^l jjsiil Jj-^>1 l^-j diiij Lii>- c_^U- J?*-^ JbCVl; ^^J wul 

Landaur jjl-U^ 1 ^jj AjLisT jjj ijej&\ LU J» t_~^ iibA Sijj-I Js 
J i^jM. ^ c; XJl UflS j»ap jl VlS Jdi .IBM ~£ J* J c~~t jljLiJj 
0* T+T + ^ a^L*j »LaJU dJJIj -Ll*j oUji»il ^j /y *_^7 lgj'1 Ljj ti^yL| 
^lj^-1 Jp J^>J ^ + i ^w jj 1 1 ^lyL| ^ Js^J Y + Y V jl Pj ll Ju^ 

Jili^'y! «JO Jaii LaJ^P Sia— f* Cj\jk^- A^-jj" OLJuj«JJ LJ^-Jl IJjfc ^ . O 

( ^xil #j4-b 4i*>lp l^J o*; jj t^l Js. Y + Y ijUVl oljkL! JUaI ^„j c t i^*JU 
UjL~c JiU^Vl U^jj il Jx*j oUjU! ^ ot Up ^J ^53 .^Ui-I ^ 
oUjUl ^ J' 5/IJJI j^ jj^j _ JU-I h<J^. . j*, Ijjhj .iJLJl aIJs 

.J!>JI Jl v l>l ^ 

JjUJI jkdl IJus, jJ^; ^ 3LAAI JjuiJl oUjj M » < ^ jl<C.VL Ja ^ 
a,I^ .j^jf .iJJi jl MIT aT^ ^ Edfredkinu^Ju>4 Jui^l AlJ ^^^cL 1 
J-*^sJl p! -(v^ 1 »Li jh Ai!U SU Jilj r^b JUil L"L5 Ui j^J^j 
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jj£L^ Lli£ Ulji; J;>0 01 S.J-S A^~~! L$^' (JjiwJ.1 .^U <j^ -^J^*-* ^«ijfk 1 

a^U olj>J UUi. Ljy j^Jjji «-«-m» Jjjj .^SjtLS jJuU jLj-aSIj ^L^J-I tAT aJ 
j! *A*J x^kx^o k_~JjX)l IJUti .oli j>-!j>- /,p (j^i (P 1 -*^ U^ f*-^***^ <*■*; A^i^i 1 ! ^y 
.\./3j\ Lft j j. ,<s T i' Ji <U«jfcj L^f oL«l> .<L*a>jt4 <UL _Lsj AJiiiU oLUp Jj;,Wj 

Life gameoL^L>ti .oL'US' AjjliU oU^I ajISLc jLcS a»1* aJL~« iiUa 
(j-^jili 2JjVS c~~J v«JJl U-l «^ ipj^iy,! ApljiJl jN t^^^jJJ SJUlS c~-~J 
*Jal^J AjjL>- cJ\S\ j» liliku IpjJ jl ^} .{(UU- Ujj^J j^C N r:'SyJ>\ \J%j>% 
{j>jy -U f^s- A^S" / f Ji ( _ r >*xl} aLUJI y?\*~j ~*jf (*UaJ o-jj; 
li* jU i^-yLJjj Automaton c£ji~~« ,J[ J^>^.) .Margolus ^fj^y-j^ 
*i-Jt ^jIp Lflijj j»i Computationally Wj-"^ «•'j~ u '^** i_r^"^ *^ u-jj^U- 

3o W» (jv L-vuU- ISjU Ljj ^j>^ju> /&~L> kf^Mji-) Ji-i-J jlSvob Di AJLa>- 

^^jo jl tjil aJ^«-! .Vj~-U-I Aj5"U«j L>-^ LS**^' f-^' *kj=*J S-'J--"^ 

^ *SljJ! jJUJ aJIj>^ oLL^I t£X. c?l J>1 JL-o Dlj 3uU«Jl U^l^-I 
A-Ja^J J^i t^jj^ ^ ^^SjJJ aLUJI JJuiJl ^JU^> CJlS" ISU .a^L^>- oLUp 
;Olj^- a*^ AJii ?<u«ij i_^L~->- <LLp ^ «,j>o jfjo jl Aj^UJ! j»L-jt j I ~*£ j>- 
ijL^>- 5JLfcP 4jL j>jiJ L^t^^j jli^iNLi tLife Ji* ^^SsjtU iblis ijail jl c~^l 
^ULI «la>j caJjJI LgjdU- t-—L« jW^^ dJAJjj tCJlT U^» ri^j 
Uji U-iji ^^ LgJU Life 5JU- ^ .Computational Universality ^JJ 

iJp jA bJb** \*ij J^J LS i ajt< jlSv^» ^ AJaiJ ^Js-~» (JJtilj iojL^-I jl5^>Nlj 

ol^j .4jLi Uj j^- l^J 8^A>^ iJiU» iIUa jlT til t^>-l L>-iyf a^2j i_ij^.j . Jjl 
^ aJjJj^^> ^ <Lj5l>j JjLv~« ^j-^i^j (jlT Life game j»!JJ^u-l jl^»\'L tiaj^JaJl 

.jJUJJ Fermat \}± 
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dibx jU .aJLj^I ioJajVl J^j iTj^i^ i^U- i^^* «Jl& jl j-U> liiJJJ .JL^U-I 
«Jl 4j>-jjJ jJL*^ *\Jaj (_gl Lt* dJd~o jl jilS - i_jsjjjcJL _ <oU tA~ysliU ojjfc *Ui! 
j»L~>-l aj*>U Ji» lk~~j UUiJ ^^ jl jjlp* 4^ iiLaj .Loij ^^i Jl ^-^~-j 

Olpj~-j (*^J^ (*ir*-^ jW^ {jl} 3 O** 'vliJ'^' ^J^ OJt?" liU .JLkij^-I A^jaP 

Ji. blopl ^—^ ^ «u^,,^ ^ jl ^UiJl ^Uaa-L jU iU^l^ ^Tl^l 
e-i-ji .Life universe^ glider jjij ^Ijja^l i^i jl t^Jjl 2J& Oj^.J jl tpi 
%)i JjS3l jlf bj t-dS" JjSOi Slfl^ j-J^i-J jl jtCVl ^™o jJuJ ^1 o">liil 

j| .Ipjb L-^-s^j c-JJai IJb»- "i^p\>- SuJaJlS" oL-U-l jl~pl ^^ IjJl»! JuJ 

J^jj-iJl ^p ij^ JfT ^jj <d** LAp ( _ r J :<Wl «-^*2J ^ ajLp ^j>tAjl\ J^«Jl j» 
tASCUr aJLjj^I i«4aJ*i/\ j» j~£3l jl J-Lj «.j-i t_jLj-l ^s- OjJill t ^J .aJjJI 
jl oljJJI ikiJl cJlT bl U aJLw t-^Uj IJl* .W ik™Jl SuJaJ^i l$~> ^yj 
^jU^j ^JUj-aJI l5>^I -^ .1$jI~?- jbCVb ijjJJI jj.5 oLJ-l (J s- 
j^p J^j«j ^JkkJJ *>IU Ij^U- jl c^^jl j&\ AJaiJl algj 4_-lj^ Feynmanj^-» 
La ^Ubj .%i 4jl5C»l diLi 4^l_^Jl oUT Jylji /u* jilj^lb c£j-iJl jj^ ci^r-^ 
tCJjil Jl^Ja ^jyJs J^-Xo ij^w ( _ f ^ V ^Jl SjjJJI oLLjJI ^^ jl *-;ku.J 

y f j>^ So^Jl ol^lj cl5^l J^bj c^Jl J>-b «^jUbj tdlUb oLUp 
t^^Lku i^-jJ-lj s-bj-iil t<-^3 jii t.dJJ-iS' y»Vt jLf b} ?4UU SjjS' 3u^,j^ 
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SuJjuiiLs* £ji=»]1 J^ 



jA fj^ijji^ JUSI DI -Xal*j 4jl .((^1 Jlj~Jl lift ^ (JiS'OjjSil JUJI c_~^o 

2LSV1 eJLft 4**lj.> jl f&jij tiULft «iTjji-t oli AjjJ^ 5JI)) jyU jl jJj^Lv» AJI 

dJlb ^ ^ <,5iVl «J4J <JlJ±-\ iJ^.^ ■iij^l «ITU^. oL5CVU jl eJs-^£o" 
01 JU sy oli* .c^ljl I i* a^jUj toffolijjyy {y tVjj .4™JcT o*^Jjdl 
i^x^i l y>J UI .<uJJxo~~: U L^k-i Di .j» «J^-jJl ilxJUll /,S0 t^j^-U- DjSJI 
«Jl* (J ip l? U~c DI ja 4L0 bJp U J5"| 5_ / ~^JI Lij£3l aJS/'I «-Ia ^i «bugs Jj» 
•_« Lj i jT Di i ^JWaxi I, g \* t-\y>-\ <_£< kjn-i^>*j DI JjUtJj . «UjlgJI S _«ju«i! A-vuti-1 

•(t)e^' <jX\ Dcxil 

^x>- DI JjaSI U^Cj JJl» JajII Ugjlj ji jLs^l L^J Jjiyj C/^-kj ^i 
,is<pUM aJLTU^» a-» DjSsil sljLw» s^xi ^p aji «ib -U tippler j1~j ^bj-iJl J^p 
cjj^U-I ry>\iji .^yLib- cjj~.il>- jJIp «LCl^l +5 D*V i>-U- N t^J^J JjJL L~Tj 
-M "j>«^ jj-*j Cj" -^"-Ij ^y^r Jak>«- a i—'j (kj^ -i^rr^ - c-JlJail 4jL$j ^ _ jA 

*>Uic j«Jl«j UjLjjji bj— U- D] ,oL>-^>^ iJa» o*>l>-J^ :ap!ja!I Ja*^ U* j cS/ 9 "' 
i^^j .r >jr\ JJuU JJ* y» IH ^UjJI jjuJI DI Ui* J4^| IJL^J L-jJL. 
citC yil dUJi «V^W -^j«^ JW^ <_£» Jyj>^b ^C. Djj t|V~-JI ti* ij>-j 

jj^i^j _ L>j~^- . \i-y^A C~— D iJU-l iJljj-dsJl bjL^jiJ Di T^py Di [/"-rr! 
. jI_ / *^\j jJco ^jilL» ^Jjki^J Ljj^' ccJj-vU-l cjL'JjIj^ lg-i f UaJ (Jl AJL^kJI 
jjUuiij t-^~j L»5v* .D^~-w> U^il DlJjy> lJ ay t a^-\ ajtj ( ip DLSsilj Dl«jili 
Ji* aSjj l_jj^.U-I L^j j»jij 4iJi bLTU^. ^j>-j iJcC|)) ^Nl Feynman DU^-s 



olsLw Jl JjjJL. jl53jJ 7^— J LjJl .j0~» Li' tSiJaJl dXb ^ c—J ii*l J\ 

^P oUil^l ij?^ jj& jU Jlj jlSsil ijjl^^k^-l jl t4j^ V""^ t>*J .((ji-s-aJI ^uaI^U 

Jl>^ ^01^ J^tsJl Liplk^L ^J ^Si t Lj-U i^Jl jLS^VU ^Jj t( JUJl 
U .j^Uai^. jUjSCj V M jlS^llj jUjJl jU _ a^u>-%> ^s U Jil _ ^Jws j^t^ 
coli ^j~^- ^ Lj* L»^ '^Ji Cjljii ^i /»JiJ jU Jl jl ^*j «o! ?IJl» <l>j e£JJl 
jj^iili .cS^p 1 ' _J-> ^^i f -^a% LjU^- ULi )w> Jl IJIa <u~JJ j~~ri f -^ j' (j^ ^-W 
.OlJaiiJI & *j~*ft V^ 1 ^^ -k»^ J' £p^ ^ ^ >^ *$ W j^- 
j-« Jl ^ Ol^ (^r^" ^ ^k^~w ii*l Jl LjjU>J3 '«-bj^ (_£* C->-Jj>o 4lli g. { ^>\ 

dJJi -Up oljiS y A& Ju'^Ti JUa ( _ r J jj i.Aj\i Y T _ ^1 ^ . i^»^ '«jw^ 

U Akv-Jl OljiiJl jl 4jl53>l -^^* J^" L* ''-^ ^jlj* ^j^o U$* ^50 .(_JjI»J.I 

diilij .0153.1 jl^^V l^jA\ "^€Sj\ Js- SJJUf olii^U jj^j .y^l Jlj; 
.Lj-^2» ( _ / -J U j i«iljJJ 4JLS.5 SlS'U^ ( J / p l Js\jf-'^\ IJl* jls 

A=rj _J ^*i . jlSCil jp j^ jj-^-' $ <J& Jo\js.\ ^b* Jlji L» Ajf Vl 
jj »ji j£J Js>LiJI Uli ^U^j jl j^ ajIj iaj jS^jj li _^S"I ^ji ^^fT i_jj^U- 
^» tSj>sZ ^j t/'j"^' S-^V ij* "^** s-'j—l^ l£j^n> ^J J^TJLi tj^53l 
-Uj ^jj-^U-I SlS'U^oi ,^Jull i_jI^JI ji tji^yry t-\yj d 0^" lij ^| c«.U2iJI 
(5jU-l isUJl jl jvPJj jl t?yl <J\ £j*£*~J i-i-^ .^IjJJ «jj^a jl J-i£ j^,^» 

liU .i_>j~-U-l t-jU j_Ji^ ^ Jaii jL- jysI^Nl IJUs, j^ JjiJU J-wJ ,j>_/*j 

iUlS' 4pU>- jU iUUil jj Jb ^j t*Jl Jl ^f\^H jf ,_ja5C Lc L^ t_^*U-l jlS' 
JUJI jU tu->j~.-U-i J>-b Aj^^iJI oUJlSCjl j_JJuw« j^ <Xs\^\ <jj-iJl obflSOl j^ 
t_~»^i ^.^jPry cjjjJiil ^bl! Ja r^jA 4~~J Jl aJLJ,U :LaJ^ j_^5L^- ^1^1 
J^p c^l (j>l>Vl jj J* ^ .^j^y. ^1 j^o JjJja jl jjjiill ^Ul (^ku-j U 

*^jLs y^yry tjJlS" Ijl U IjJ^>=j ^T AJjJjubj 4i«i jj^Lli-l ^Ul AJai™> 
J-^ liU* j^^J .dJJi IjJjmj jl jjJtjla^^; Ui^l jjjiiil jj-Ulj cilJl «^ jjlplii 

I^Jlj c jjJ^i»- j^jlj t«_jj^.U-l J>-b OUij *-^Jt ly^«j jV jjjJiil ^Ul j»UI 



u« 



facebook.com/ketabme 



j»ui J^ iiu* (_r^j -^^d lH - ^ cj-^y^y ** ^-~^ c^ - ls^j*^ ^j-^uu 

}j>tj> «-gJlj cSjJuL» *t~J ^y^ j»4Jl IjJji j^ 1 [jT^I JjSOl IIa J>-b s-^ja 
.jwLJb- Ij^J j*-f)lj ti_jj~-li-l d>-ta C~x»j z\js-\ iLJ_» 

Li t^jJl ,S\>H 01 .'sd*^ c-'j—U-l jl V^^i (^ ^V U^" yW ^-^^ 

tli>- iiii Slffl^i «aa cJlT lili .IjJSj U'tT L/U^ ^->y» U- 1 JJ.J ?JjI~> IJl* 
^ Jji. j! Ijili j^SC jj _ (-ijjjaJl tJyu jSC jj . ^jli-i ^ L^io Lily. jU 

^Ip J-/2»J J'j SjJLai.1 \>^JS\ ^i^^J jl i—il^ll APlkl^L; ,Ji_j*JI Jb-1 ji cf^ 

jN SfL. L_Jljil OjSC^v diJJU a>^j .yjl olU-l Ja. f t ^ oli olUJ 

^ ijjjj j^l" OJc£ JllJ cILaJ-I ^ .Uli Xs-\j CJlT oAiail A^Jl jl ^^~j 
((?jSsij jl CjNVI *-Jai-J L*)) JIjAxj JU>o 4tU- ^ L^»J^ 4Sjj (i 4-J2iJl aJA 
lyl Lpj viJLLc oNl a^NS jl ^-LJI i J2*c j^i Ji .IjjU^-I \j\j>CUm\ S-L^ IgJj 
_ IjJli jj Ai "a^mjSa -j» jjjjj^y» AJuJ^Sj j.Uip jl _Uj <-i£^~ UU^-j J^ U>r^:..~« 

.LpIj dj£~< \Jdl* Map jl _ ^U^l Ha l5 Lp 

IgJl j/^ 'U^-lj Jj^~" ^!j* bj~-U- j L a^Juu -JioJJ j_jJjC~~« jt_a /-» UI 
-Ujj jl i_jj->>U- a-^^j jj>s Ji 4jl - t JLjil O-w»- •_* _ J^aJ «jJw= «j]a^- ^y^» 
tjjyt^oj cjj^^vi-^ j^Ja ^' u^J~^ Cfi -V^b OUIT j^ iUU 4pU~>- 
JM»- ^ jjiyry «_^jl iiJL>- /^ Uli jjjlilp -dai I *-^IIp ^i ^yjij ^j^v.J 
- \Sa JjSL^ ,5jai- il ^ J^-^Jl oijJ J' Ada^-J lS-^I vj—^-' J*-*^ i^L^ 

^^ .Life universe^i c?yj£ L^p oj^ ^1 aSj!\ oUIjJ-I «^j _ aSj JSCj 
UI _ U^uiif _ j^J LJl LJyO ouS" : JU1I Jlj-Jl (J! _ / 2xij ^UJI IJU> J5" 
_ bj| ^Lj Jjjsj U5 j ?(j%^ ^^-U^ L>-b ojJii ijit^j Jj>«-» Lu-Jj (( OjJLJLh) 
i_^>-jJI jl ^Lj JjL ?^_^> y.1 IJU ^J .jjJJi ^j^> jl Ad 1 ^— > ^») rj^J J^J 
(^jj ^^J yl I-Iaj t«JL>-lj 4jj-iJl obllMJ jijTw' ji- b£> y* <_jj^.UJJ («1^-1 
*L)_5 . jjSJl oLTU^ ^^Lp jili L_~-La i^r»- 4 ^^ -^j^J j^ ♦-$•* y ^ J^* .4i*^p 
j^SOl la* Ji*i)) :ii*>lp ^Ju U ~J y\ ^tji JjSi (JLbaJI syrjh iSf *j& 'Juli (d^ 



.Ajli Jj»o «JaJlST ^3j_~Li!l *-J ^y.)) ^gJaJlS' * LS -tJ bjLw> jjSC~- LjIjjJ ^j^J-l 
j_^>Jl ll^j*» ^1 J~— V "U jp j^gJc^J Di ^jIp Jj^rH^ 1 - Oj^j^ - Ui-^>jj UI 

.(V)«b_/>^ U^liy Jj£j jl ^_^j 

jl jA (JU-I ^1 (^^Jj 4j*I ^Jfc aJ 4^_- jP JaJI «3^) AJ^jJl IJlA ^ JjUII 

Jusi*j ?JuO>JL j^£Jl IIa i3y«J liUU .(jJLfi V .sap 4^«AI Siyit ^>l_^Jl i^p 
UjS'j c*>Uj L^jj^ jf JJ ^jJl JULJ jl «Jai~J ^1 A^Jkl jIjS'Ml *-^- jl jLj 
jIjS'l Jbrj; ^£j J-bJ^ c j_^3l IJu ciy bl <.£j^>j J^> tJ^-jJI jjS^Jl y> ^ 
UjS' y UJLt» (giji?- *-£<S o^f L^uS'LJ a~^JL tLj j>o Jjbf l^i* JjJj«JIj t<_£j>-l 
U IJUj (.-joljSOl oUN jIjTMl 4jiJjJ ^-«i; oIp^j" Jb-I y> UU) .U v^JL 
/ jlo ^ J^ 2 ^ J^-~? (*-§-* CJJ^ /^JJl s. jJa 'j^j-v 4 ji^js* 5ap 4i_y«j 
^jai ^pIj oUjLS' ^j i J& «jilS jjp liljS'l jiJJ j£>\ tc^IjJI dJi^J '-JiSj^ -Jiy 
.p^j-i.-»- /^ Jil (U Lf >j:) Ujl^pl jlS^l tdilJJ UJj cA^I L^Jj jl jjj 

j^> e^Jt-^a 4-Pj* 4Pj^^» jj>JL^ iS~j^i Ulj£"l ~0jj jl ^jU Oj^UJI «*l_^Jl APj^>*^J 
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jLdJ ju*J| 



j^kII jj^o j! LS i~j ji| iIjLj- i~L*J Output W-^^ y* Oj53l jlf 13} 
oL>jjtj>- J^-jj jl <_^! J^\ ~^M -Computable t_->L~>*i! *>bli ^ijydl 

. JUD U*->^^> bL^j OljJaiM o* JjA>^> iJiP ji LfL* Jujl-J jl jl£«Vl li^lj 
4jiAp LJ IfU-^ ^y tOj^Ol z/ 1 oIj Aj_^sj Uj-0 b^~s Jlyil dJJ3 bi^p U l-i^s 
WjlpMI oJl* ^ JjJL 01 fjl! A-ki^j liUi .^bil) iLUJl iJLj^iJl joUil a^»4- 

^ysl^l i? JiJ .LgjL^ j^S blopl j_^J jl -b ^ c^L^ oLUp r-bj CJlT liU 

aLIS blJipl jy^i^ _ VVjs* ^J^ ^ oLj ^1 _ ^bill ilUJI jpUlI *~+z- jl 
O^jj jwLjjjiJ! Jj ^Js- IjJ- _ l_^>.j* _ 4>-!j ^lyi^/l IJL* jisj .^L-oJlS 
ji a^j^-j» aJIjjJ oL^JiJ Di Uwsjl Ujjp tJjjL& ^^.^-j tGeroch J^jj**- 
{ Js- Di /«-«i .(_jL»s5>JJ iLIS j-p j»lijl ^» jjJI Cjj-LaU iLU uLio cJ\y£ ,Ji*j 

_ D lxl I -J^I^SOl ^y^UaiL =i' 9yisy> *J> _ L^y^'b. - J^bo" jl Olr^aJl «Jl» 

.i» U SJ-by> ^JaiJ r-JaJ LfJl ^ jUjJI 

4U ij^" J^l (>* c_->L~>JJ JjIS jjP X -J-*j b~S J_^l [^aij ijjjaJ jl Jpj&\ 
,U>-l jlSC«)/lj J^i 4jyj^ Jp yu^l jj» ^lp OP.j^ 1 Oi^ V' J^ 1 J^~" ^^p 
(.f-j^jjj .A^^dl <_£j-bM A<« ^J^^Jl i<*JLll J-fc-io J^ (jffl jbj^-l j\ ^Aj^JaJI 4x^5 

<Lj)y?*Jjl (_£jjjj-l jl <JPJS\ .SjJj^Oj\ ^jA U <_£jl^v« (V -^ 1^-jj ("biJI jlx*^fL 

l y^> X (-3^*j jl ji| i£jjj*A>\ ^y> j^Sv^ t'/. ^ • ij-b>o >*j^* U^^- l y*^!o ai-b>«^ 
jl A-jaI~o ^>=^» Si^a jl 0-b>~» ( _ rs ^L;j y U jl N} c-bs-jj S» X jl ^ .'/. ^ • 

V^b' y .Uncomputable c^L^JJ JjU ^p aJ\ JjiiL ij^alll y> IIaj c»Jjf 

Oby.jjl^ o4 jl jX*il y JuTbJb. .'/.\ < j^> -kas cJyO j N a^-Uj LjI tiJU 
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jl ^l .'/.] . I y^p AjLJI ^j tiJbuj J-s^»l X J CA>pLA iL~Li *c£u" A^ilj 

."l.\ - ij_f~~> Jj>\ J-^j J^> ~i$jxj> Ajki— i ^ L^ls X i~>y V b. i U 4^ ilSLill 

/. 't « ^jVi* ^ ^' <lr>^ y 'Jj^! -^ tOby^aJI «i* y **jJI ^ 
a^Ljj A^jjly- L^ ^y ^j^ 1 ' 4J2IJI .V^J ^W'jj^ J^" (^^ O— J «-^yiJ 
•_«« tijljjl i ^"Li j*W y «Jwb^> 4Pj^>«^ ^L-LS ^w2j jl A-Jax^o ^yl il)l ^a 
A>c-d! Ji Jj-^jU y'j^ 1 ^ J^ dr 4 -^ ^ ^^>^ a^ISO aJLw jJjVJ j»j 
lyli l^U- J-ka Jl *y! Ajar—j Pi Ji* c_jL-^-JJ JjIS iJp aJU- <y3 .iyjall 
jSli J Llskij ij-^il oljli» 5i_L- jjy ^j t^V^.^1 Jp 

aJA jtsi „Uu*- i_->jliil diii Oli' S iiJj «jia^- J^ (_j» Out put OU-y^« 
jj£~- dAJi y VjJ .l^Lv^JJ JjIj jJ> ^-U- g dJu y .\JjVS _ i^Jly^l 
^^u^ «JjJ->- aJL^ aJI Jp SiJJl y <jy~~> ^ ** y^ ^ i>yiJl <*-^J ls^ 
'/ \ • t_jjli^ -i^l jlS^NL Oysj Ji i^i aL>u ^yj .kaki** JJiJzj Vf^-V** 
J^lj .'/^ ^y—* J! Jj^yJ Sjj^Jb aJLJ-I ^ Jwi; ^ Ji j^J .X iA*U 

*jJi7 [^ r-bx^~-j cULf 4jlbi^> A^j^jly*! u^ ^' W^ 4jjW f-^l? *Jj^^ 

t__^Lil ^jlill Am ^ J5\ a?o J^j 01 ySLJ.1 JLJ.I ^y> ^yJl aSjJI y 

UI tc-jtv^l jj4-l «ilp y& 4jyij jl 'J-=rj jl Jjv yj^*J Jfjj^ T^y- 

t_;j— U-l A^l^^j jlS^Vb /^0 tJJj^ ^yV^ y °^ij^ ^j y^* V^ toiU-lj 
aJU- j^as .^liJl ^^o^iJI l3j-«xJI rojb L^j jij 'iy^' J^—^ "^.j^^ 3^J 
kiy<^a [L ^/j iLw> 1^1 AjyiJl J-Jaj Oj>j Ji tl^jL^ /y^C V bljjtl La 4jyij 

jiJL» jy _ *>Ui _ ^>lj JjU j^-j ^^ ^ *:l VS .Jj^l j»Ull ^ UiUol ^ 

Ijul aJLjJ-AJI LJIj^ 0_^j" Vl - AjykJl >w»ljJ v-^JL . J^aiMl y 0y^~- 

dUiS' jj5^- UJl jjJi'b. j^J Ol A-ku-J N J U- 4jI ^jIp . SAS'LiJl «aa ^U- 
Uvl . JuJjv _ Tt-J^ ^x!l <.iiJ^>^> 4jyiJ 2Lw-Jb i^jjU >_^Lw-l iiLa Oy^J" Jus .LJb 
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iJU* Jaj ?t--JI dUi ^> lb 4j>J! JaI^ ^^ J«i . jUj3! _ jtCU ^I^J! 
<_$j^; Jl*; N LjI ^Lv»Ljj L'jjIj? 1 ^j^JarJJ 'AjU Oj£j o\ jj^JI ip lili i_^« <_£? 
4*JmJI ijy J-SjM 4jUiJ! OU JJ-i'I ^(^l dJJi j^i J t% .JljS) Jb^lj d^ 

Uil ^j^i) UpJi (djjyi ^j-4 <uS3 t^jL <dil j})) jjhJtjJ 2Jja« L*J) U liU 
a*^A> J& J*i jl «Jai^J La 4j.it liLi .i_jL^>JJ JjIS jjS' jJ %** (_rs~ 
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£&j*A J| (JjLUt/ *$ La 



J lili J~~* ( _ S U t^j^^J! c-jj—I^ Js *Jjkiw r^U^ aJUo AJi>dJ _£^$ 
b> ^^.jo: j_^j 01 t_~>o r^lJjJl 01 jA c^ii! y>j>^ .aUpVI ^ aL-wL. t-jj-^J 
fr>l 0U cdiiJ^" ^1 ^. J ISU .1^ fbib t „£,/T,U obL*Jl ^ AJbiJl ^ J^l 
j^JaJI c5^"i .aIsL^ J^sj S^iL» A»;b~i-I oLLj«J! jJc~*>j tc^^U-L 6^ /J 

i_£l) jii I oUjLv» tcJUj j! *Ja£w*j -LiL> c-ij^U- ^-"IjjJ 0| Jjiil j^ iLLa f-*i°3> 
Jjiii aJL>- aJL;^ ^y jiSl ^pJ IAaj .aj1Jj iSy>H bf (S^jir ^j-si obb*p tJUj 
,_jS ^j»- tSy jIj 5j-« Lpld>dual OlSb^b AJa-^o ApIjS ^p Jl»^J Ljji ob->Ljl _s 
ObCNl A-^lJI oLLjJI *^jr ^-J tJU- AjI ^U .Ijjj- 5Ji*ll ^LJ-i obLp 
01 ^J*i t_jb^JJ aLU ^ *l*jl i_^>-j jj .bpli a-LjJI ^y. IjlJLC JSI r^Li^ Ia-ULo 

^ A^LJI ObbwJl ^i* 0U (JbJLj .b|J rc^ljj Jt>-y "i/ ObL*Jl JsjJl A~^Jb 
.J^UsVl ^^Lp -b^l^ia £->\lj> tj bjj"b*j" ^-jSvJ.1 ^ j^ Aji A>-jjJ IJjt A^y» 

0b<" 131 U y, j$2j ijj}\ JIj^Jlj t JjU JuicL. a^-IjJ ^j*^! JbJI ^Jj 

jSbio y.'i/l r-jJaJ .Js>ji-^> ^J uWj ^i aJU^JiIj J~a*xJI \jjt ^Jb-^j 0bd)/lj 

j^ Jlj~- IJla ?A7li 0_^Jl j^ _ ^4 -j J^bio _ Ja^jl OjS^Jl «-«^ Ja ! l _Ab>^ 
^ -k-ol oL.jjl_p- j! !_jj^;b4-l ^by 0b^ lili .^LjjiJ! JUJ! ajlJs ^p Ia>- 

.Uibj L.jjlj>- i?U^aJ*>0 MjU OjSC »UaJl 0j JU> AjL^j ^jjl AkJl 
-ki^aJI s^i Jjbxi 01 Juiil j^ 0_^SL^ cjlj^jl IJL* (Jj e^ixb 01 ^ 

jjU S_^iJl y>_^i .IBM ~£ J» y ChaitinOi^ 'Sjjh-j' ^ ^ b^r^ 1 ^^' 
^ J! UUii ^Jl^; 01 ^-ku-J yi! ^S ! i i'L-Jl ^a U :W J»^ Jlj^ ^ 
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cr^. ij^y V~ V^ tJwj - J lili J~— ^^Ip _ JjU-) .dili aJ^^-j jJ 

^^JoLi 7-j^Aj .(jJJ-l j^ c_~*>»4 OWjJ AjjJJall OL»_LxJl ^y. iJudl 

^L^j j-^SI Jjla 4jl ^Js- J$j*i U j^ aJL*j jl Kolmogrove lJj^p^IjS'j 

aISjIj Pi j Y Ji* AJa^o -SlApI iiUft .fl«j^! A* IJl* Jw»j«j o*^ <_£/ l^^ 

^jA Sjj^aJI) AjJiJ a42Js ^j j^ ajjj> jU-^lj OlJ^-lj ^ 5JLJL. J±* aJJU^> 

j^lj LfiJa*; jl A^-o ^jiJI lJUsj^I A-P^j ^ Ui .(Jo-I^l JS Ajl^Cilj (.^L^ll 

Jio ^ I4-1S0 jl aJ^L^-j jk oL^Jl^Nl <^J^} ?Juy J^-^ ^^ 4 -^* ja ^ 

^ (^^^ Jl0>l l$J j N S-*L^ J» A^jOj ^^ 01 jl^Nl Pi i^jhj jl (J^iP 
_ J lili J™* ^Ip . J^iSfl j* j_^ .Ijl^jl jjT^I eJ^^JI ^J IJL* ^ .(^L$j 
^y> Aj^Py. A^-j.2 4jI ( _ s 1p AjLJ- l^loi*^! jlSCaNb Ai^ jUapL Pi ^i_^Jl ol^>j 

Uj-v^jJI ji| coutput ^->j~-b~ oW/^ Ifjt _ / ~*j Aj^il iljip^l cJl5" liU .«„oybJl 
dili £-l>^l ^y t-jj-U-l ^50: e3j— <jJJl j^i\ ^>J\ JjSLw oa*J ^Vl 

7£*\j*l »-XixA iljplj te^^^S (T^lrf J^^ jr^ -^JJ (-jj— AJa^^vJI aUjNU ..i Judi 

.ibjis 

_^a J^i cojJjj (jjjl Tt^b^Jl J^i? « iJ0«Jl Jjia jjUi jl ^a aJUI S_Jai-l 
aip j-*j t_->j—U-l ttJ-^» J' ^l/il tAib jiTt IJla L*4- ?-UjuajI jly} / A* ?j-^Sl 

:Ji* jli-^slj CjIJj^Ij ^y> aLvIv» 

's • n . \* s w • . . \ >\ . . \ \ >\ . \ . o 

A;^ jjUJ jl JjJ .bits (j» (j-li LjU^U» ijy>^> LgJ jj^w- aLJ^JI ai^i 

jflt» ij>-U .Alli rt^U^rti! OUjLdl ^jlx^ *^> OUtpilt ul>j>d^ ^j OUjl«i! 
\ . \ , \ . \. \ . \ . \ , \ , \ , \ , \ , \ . \ , \ , \ ijA gjk) jl ^>l .Ik^o 

Ty^ .((«y> «j-isP ( _ r ~<^>- \ ' A-^l)) A^^Jl A^Jjlyl-L ajjy jlS^Nb IJl^s 
rt^U^Jli .((ey. jjJL» a^-iP A»Wls t^IJ^JIj a_Uy jlS^^L ^^i^j dJJi -^ J^lal 
131 c jl jA ^-jjJl >j: jSC jS\ Cj^rj>^ Jjjj AJI *>. 4 JjS/l y l-Li^" jifl ^jJ, J\A\ 
aJsl>^j Ay.jjl_^>- ^ \AjJUX jl5C)/L r-iUjjl eJla jls cr-ili AjI l5>>=j r^l j^" 

^ 1Y 



a)U-I e-L* ^j ,4jli r-^t j^ (oU^Uil CjUjSC> d^» j»*) \jS j^2i\ jjSC" oS 

aLJUI jjjs ^s V OlT lit ^-^j .L«jjlj^ ^U-^^J &li iLJUl 01 Jli 

U«j>- 0j£~» AjI .CJlS' L-g» T-ili jl oUUail aL-JLJJ OjSC jJ 44JU-I aJla 
4»-jJu ioutput /Tj^l ^5* 5i_^>-jll a~J! jt SJsLwJl 'j» IJljL» LjL5 L*jI~pI 01>^«^iIj 

aLJ~JI Jk AJI_yJu*JI aLJ~JU ;Lj!j^jJJ LjS Uj^J <_£*Jj|y^ J»l*wajNl j»-U; 
aL~L* lij. U JiJl i_^j: JjiJI M^ 0_^o N Jij .WOjL?^ L^ 2 *-^ u^ ^ ur^ 

/^ ISvS .L^U- iijjaj Ljf-i kj~» IJuf AJLJb ^-ili ^Ibc Aas .N «I JaUjaJ^U aIIS 
^y 0_^o -A» <_ij_/U ^ IJSyLs- h>£ Ji» i>t*L aJ} Jaij U 01 i3y<j «yv* 1 J^ 
f-L-J^/li .9ji~iJl jA 'U} r-b£ L* J^" 0U L$i/u ^jSOj caJL- J A~j yVl iLJb- 

_/Tl J*^)?! JU. a>^Ij g-ili ^Ji. M Pi iJuiJ (Jldi a^j) ^Lu*>Ul ^y^l 
APj^s jil A^ij^J! aJL/2^^1 OljLx>-Ml *?*->u, f^j^l H'jy Ji} -f^J^' <-^l 0r* 
OjSLv» liU J™U J~~> iiLiA ^J <.[aJ^j ^JjNl ,jJNl j»UjVl as^w j^i .yij-ioJJ 
Ol£»^lj a!s>jjw2^ A~«jj!j>- 0^ i.Aj\jJU~ 'Ltjjj*- ( _ r J Pi 01 **i .Ju>-ijj oJVl 

t^oi» Jj^j L^*^~°_>J 0lSv4^/lj L-^»L>j »Ai«i! jlSiil «Jl» 01 0*^^" 7^°y. 

tiJsUpI _ iSj>-^^ - AjjUil flwU jJu;" C^jVl UAjiU .Aji^aj" j! 4-TL^ 01 ^-k^J 

,[^2ju ^S^- 01 £^~3 JL-^jJI v_~v-lj^ ^?*^- ^ '*^** V»*' c^^; ^r^ 
Fortraiy Basiej tLisp ^ J**> { ^i UjL^I -jy ^1 ^^ U-1 iiJ viiJiS'j 
01 — ■ .^"m . r^v 4 J^-^; (*-^ (_?_/*■' ^*J <u^>- jj j-*!;! 1 ."Sj Oli ,aS*>Ip otJb o-^-J 

^1 a^J! ^U jli; oS/ ^b V JJJJ .£.1^ ^1 J>dJ W >^ ^^; 
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Jijyu cyVl 4JLJL» ^Jb .i* l» ikaJ e-L&j .4>>Jjk^J (Jdi\ e^j^U-l LJ *^> 
J^P .kas ^^Jjt^lkJl ^j liy-y \y> JaiiL 4Jl ^^ bf c4.Nl yP Jii*~» J~l*Jl 

.L^jL^sjJ Ujll><J jjl AJL^laJI 

AjU-^/U (j-^ail i^Jjlj^- ibf«4 <? U ISU .9 Jj*Z^ jJi SjaJuJI aJl» ,jy jIaJIj t*>Ui 

jl j* \JSki jj£s jl Jls^l ^ jt - ^jax; UT . /^J .aj>^>Ij ^T JuJup jj£^ 

Sjli J^&ry Aijli» j» A-^Lj 4ix^J Jp C-^j AjJiJl oJia jl j> J3 ,*~J~1 V^i 
^'jj J_P~ CA*-y?y J^ oy^ii\ ifyiS^ J^ . ((iitlj ^A Sjjiil sjjfcj iilaU- 

^ jlljl, ^ ^^,i)! jyi Ji\ jzA L^u ji :ijyi 4JU-1 j/u .^j^U-i 

cO^JI 7^- ISU .((«U^Jl IJtft j» JjJul fy>\±j~! jJji jl (^Sv»il j» c^JJl fUj^l 
jl j5s£ ^ jj'j^P y£j 4j»UjNl y iL~L- jjj Ji j^SC^ Aj'lj il^JI Ty^j jls 
jl d^>jJ-l A^dlj .((Ijjfc ^ JjJsl j^U^ JaA» UjJjj jlfd^l iLJL, OjSsj 

jt>t JlT ?jOJi 4j U^ ^oJ! U iUJJ .juSlI Jl ^jl-I jJj Jii ^ o^Jl 
d-^Jl gy^j j^ Jic T^Uy jjyi i^-U-^j jlff 4-^ij iL~L- j^j jl d~^Jl ja 
£-ku-J V UU d^J) J-ii* L-* ^SCJ . ji*^~. r f ^Sl L^ jl J\ tji^l Jp 
jl^NL Ui^l 5JUUI JlT lil U ^3> V &U, JSCj UI .^1 £,\}j ^U!l 

(S\ .AJIj-ijJI iiopMl L-^LJ a^vJL »U ^»v» ip j^jLi Ajji; ^Jai? 
aJIj^*J| 4i_LJ| j| t Jj ^ b^^ UiU .yijj^jl Digit strings^Uj^l L-*>L- 
lil U Js> jl ^k^ V ijU blj UT ^ .Ljjlj^ L^> ^ ^ UJL. ^ 
131 U \jj\ ^j6 jl ( * ? k^J ^j .N j»l 5i_LJ| iib- jjy Jjy.1 y ^| ^U^ j^ 
^ U iL~L- jl oLi ^ki™; N dUiJj .ou^jJl ^^I-J JJ-I «_^j>- bLi^Tl Ji 
J-p j^Jl jj^ ^p L^Ji^^ d^k^-J Lul ^ (^p^I ^ lJ\yLs- 
jl olil jlSCNb jN iajI^p ^iT^I ^ a^jJI «la j| .Compression-tlAji;! 

^ys Lgjl c_>^*j" jl AisJj A^ai-J ^ dJ^O uS-jl^iP ^ L^ir i^i^JI Ju*p*>LJl a-»*j>- 

^ ti 
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aJIj^P Jj>3 M Si 4*~]ajl ^j, jX3 LS lJ\y!lS- \i\jo-\ j! j^sj jl «cuil j^ 

0\ ji-)£*\z> Oj& Ol ^ku-J V tjlill u L^, jL«i . Ju.j^i\ Ul$J Uij t JML>)ll JLp 
joLi Ajjii OU tiJUaii AjLfJ ^j .dli-iT 0_^" V Ji *il_^3l kiLilSL» 4-^- M 
%»» ^A A-jJtjS' LSvJLS^v» oLL-j- aLJ~* 4>^ (j*^ 01 IJui a-Js^- J ^ Lisi l y^Jaj 
«syLdJl)) dJU-^ j^Svj J Ui .pi :>Jj«Jl diJ-iS'j (.aJIj-Ip jXj JjTLJl LjjJ .SJL^p 

^\j&\ v^ N ^p U^iOl p. dUJoj i^j-iJI (JUJI ^ ^1/ oIj^I gJb 
^1 ayL-iJl »Aa (ji «aJL-j» iibk 0_?£j 01 <^dl j^ J* ?^j i/r^> Lpl ^U 

jjs- u-p*>L; J> sOj^Jl Ll» (i J*ij ^ 4J SJUU *Ji; »ilj£jl a~*is- *if jl Ji[ 

jbj-iJl 0^'j^ (3>^ ^J- 5 «p^J^ ^7» J^ Ji^ 0^ <^>^ tSj^ 
LaiJl ^ p jjl IJufc -y U-LSl *Jil ^3^j .jLjjiit 5.U-UJ i Ji S' aJLLa* OjJ 

.£-1=11 

^j j<ZZX> Ajlj_ij<Jl 01 7-Uij| ^J& IjOU A^jjl_pJJ AjLyO jJL^slI 0^^" Oo 

j^2j a3%*p oLL^p ijLisS") J-as tdJJJj j»Lilii.L<ws «_->L*J-lj tLflS' oL^ljJI 
^ <_jyi ibUllj t (DiophantineAJ^U» ^b La t_>^~") J^>^> JsS\ y^s- i*w- 
0Vl Oi^Li JL~jj .«J! Vc 'V c > i^^^i jIapI »J Jl>-Ij 01 ^-^~~! c^JJt K Js~-j 
j^ LJLjJ N j! IjJj»^. bup LJj Ai*>L»jiJl aJjLv oL* tK J o^A»^ a^J Jj>-! ^ li| 
roLl^-)/! ijJU K J 3jO>^ i^J ^f js- jjjJl f- L" 1 J~^ ^ s-^A 1 ^ja.t^.0 . JjJJ-l 

r-iji (^1 iSL* dj^~- J^i .JjJ^^> cijd>w iijO>^. t^yLp M cijA*i* OjO>o« 

Jir 0U .riy -^La OjSO ^j <Ul 0i%^ jr*J -^ ?^^W^t ^ 5ULJI algJ 

^i^sj J^lj ^i^J A^LJI iwjjl aLJLJI 0i| t((J^ljj» ^Lp^lj jAvailj ((ijJ^I)) 
Ju>-I Oi>-i li| - j»lp J^-^ - ^c^J Ljj| .Ai*-L> ^jLva ^jlp A^;XJ| aAA (Sj^ 

aJjUII lili; cJl^ lil L i_Jj-iiC (j^^jjj Oji isyd J~~« iiL* jj-Jii tK *^ 
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4jU-VI :ULc 3iJj>x» ^>lj ^Ai^l t^ oLU-^0 Jr-^ it— J- Vr^-4-^ ^JL^kJ 
Jj>iX« i_jul _^~ip ^v~« Oli (joUjj.5 5jiU^> tjl <uJb>- •-» 7:J&\ ifrjt V J .<Lulj-iP 

jbu* ^jIjArJI J^-JJ 01 Ui .a^>L>- V^^j oddment SJtSlj t^p-VL Jt 
~A£-y*s^+S oLvsLjjJI /^p ajJLlSI «jj^iSli .l~»*i Ufi LfJ (c 1 ^*^ ij**- oLsiL_^JI 

Sjj^s» Lgjl LjUI ^JuiSo cIJlc>- 5^Jj>t> 4 ; a,l-?> J^b«jC L^a*j *>• Sja-J/« iiLij J^L^*- 
.f\tjJi}\ J -L>- J LhS' ULc tOLsiL; Jl ^s *r-ij j»-Xp ^ibib « 2LJL*ip iIUa ."t&Ap- 

Jjli jji j^w i-Uj J-L*~> ~*s"j}j^ Ot>jl*il ^^W J~~» J*J^ ^^ 
i_->j~*bM ^*^jj 0b J 1*1?- Vl Aji iJoLi' «JJl^sj <_£JJl« 'l"*Vj' («— "^ L - */*i i— >L«?xl! 
.binary *-?U? f tijl j^ J\y^ j* ^«Jb input <d>--U jlS' lil Js&yi i3_^< 

JjJop ^iiji J>j~» c^iJI c^j~vU-I jJI JU\ Jl* jgl?:.* o'lj-UJI o^U-ail 

iLli j^P U^jl 01 rW*4 0lSv«Vlj t J U- 4jl ^^Ip .iilaU- iiL-j l^rjJa^ 4P^~J 

J j VI ^lijV\ J^v Uli ^lj-ip c^yUJl jl J\d\ U^IjcIj (Ujjij^ -WUu^J*>0 
5i^iil ^1 !A^ _^Lij" UjJl tuiSjJ! D£Ll* Ji\ ^rj-^. '^j^> U^jl oV .Uli!! 
i_>^ Uu^jV ^UlSt jlJcuVl J, JjVl ^lijVU li^Aj .l^lijf iLvi^ Ji iiiyll 

a^.j^-^1 ^j ^J^' OL^LJI JjL~« ^y Jb^*il jl O-^j jJj^" ^'J^ -^ 

oV t4liy^ Zi£j*^S L^pU^> jlS^Vl FermatoUjJ JUL! S^VS iJaJl Ji. 
/»Ujl <pj^»>^ i] U- 1 soa ( _ s ») tJL>-jj V U l%i 0( oUI/il y (jJts JjLi.1 oJl» 

aO>-j liU iJjIj? Jli» ^ Oj>«^ V Jaii W^ t-Jj—U-U .(oU^J SjJaJ ^Jj 
JjL-II (Jijw 0| dJJi Js- ij . JjVI Jt ^Jaj i_3j^« 4jls oJ^j J j|j i^Jiij^ 4jU 

Aiyw 0U dUJJ .^UjVl j^» cJVl «_^ «Jjis «JL ^U^j ^ UjjiJj jlSCVL A^l^Ji 
facebook.com/ketabme 



i^ljl JJL-il ^ J^ Jl W-u Lja* J>^ lk~*p ^lijVl ^ JjNl .jdSfl 
Uj ^1 <oUil jLidl oli JJL*il ^^- y Jl a»U>>Ij ^>JI IJL* ja ij^i\ 

j^s jf- J& 4^xJ-l j* *>tfl» IjI JJU J~*jf lf\j) C-~J J 15 AaJj . L&uJkl J f- Uaj 

^Ui Jp L^bT JlCVl ^1 JjNl uJSU JULUJ1 olJb-^l jl Hit» tUt- 
J obT 0l5v>Vb Lf jiSi a^Ljj 2kJ Jp oli»-) Jp l£j*£ iJjjJI <y S^«-^> 

.(A)hIS' Jj&l 

<UP ^JuiiOl ^£ *>U ^jL^JJ *>bl5 ^«J Uij Uu»jl jl LC cJaJ-l sj~J 

U^jl jt» ^jA^U- (»L$JI OJj>o *J L» JbJLj -"4^ ^** (j- 4 j J^ L*^-* «-bj s-^b*b 
c_>^ J LJU t( ^J| ^j jijh ^ U^jl UJapI U lil jz-j .U ^jy^ 0_^J J 
Js- U LpIS ^p ^ai; jJ LpU J>\y£*& jAp \-gjT U j^f t<uLp ^ U5" L^uaU Jp 
Uj .r^ Jj J (*^j' ^jS' f/^ 0j>^~- LgJl .jj>-ljill j» i^-L" t5^ J «w» U- V_gJ\ 
(C^lji *_jbS" <i t_~^J jl jlSv^b jl» tUc^jl ^ i«U WaS _^A <u ju U JS' jl 

.U jl£» J j7 £a 

j^ Ju"b/I Jl Up «L>^ tg-^o cAJLJb- a^S^- ^» l*>*jl (V Sij^-^ll a^xJ-I 

Jl J™- V ^Jl Lwjl jl Uj .«JUJI 2u«r^l oL^bj jJaAl ObUa'l J^U- 

.^UJI Ubv JU ^Uol 
4*^ £jt> tOjSJl i«^»JJ ^-bU jp jyj^2illj 4jL»*>\iJI Oj>o ^ojbJl Jljjai 
c^JJiil c^bSOU . Jlj— JiT Jp AjU-NI *Xaj t-u^iJj Aiyu UwUp t l jeu j\ m^t* 
OJLP ^5 ya^-j^iJl aj^j^JI iJLaJij iA^w^^l 4jjjia^Vl 4j^JI i_j5JIj 4 jl^ijlj 

t_-x^ Ujj^So i.^j>j&\ y»IJJ^U*Vl j» LjIjJ V>j>^ OjSJI LkXJ-I jiUsw j^ .kiJJiS' 
Jp v-^ ^^ ^W*J tL^A>t^^J jl j]a>-j tUjj^ ^ »^jij jl <-~*-*Pj 'UjJ^- J_p^' 

Ji* . Jo\l\ ^b^JU JLj jl LjJ r ^^J.I jj, bf LUp jgH\ "4tJi\ ,y JbjLl 
jl .^iyy j^ JT J_p«jj cSiytll JS" t4i^>j ^^c V- dUi «>.j caIsL-j ^1 . <dil 
jS- ASj*± jl Lu^lc M j& <.ics- ^JyC jl jlS^Vl tjli jAp ^ o^jiT ^l^r U^jl 
2LU ^ »15 jl iLJ^ J^j jl jjkl Jp jjSw. J^2jbJb 4J_yti jli .(C^Ajil JlSjJI 
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.ijL«s>- jl>it Jp jjJ.1 J-^ci! UjL^> UjyC >-Uj A^jjlyLl oUjLdl Aj^JaJ 
-UjAja» g^Ujj j^-jj J» .L^jj'j^ -^Ll^j^U *^IS Oj^AJ Jjl$Jl jLidl jlS' ii! U 

s.j^aJl J-a~>j <£=-v^ J^A (*jj J^" Jj-ij ^jw^iJU .Regularities'U» oUUiil 
^ jjyj-ii LjjJ^ eL» UwaJ Jl Muons oLijAl ls-y^>^> jj>*£j tSp^wJI ^r^ 

OJi'I l*xs .JuIjaIL <U«~~J U-i 4^Jal> ^ft oUUaiMl aJjfc .1^>- «JUj AJliJI 
.IJiJ o'jJ) 5JU-I C^-JaPl U BU 4t_jj^U-l tvU^J SiJU «.l>j~aJ! O^J* cUjLv 

.i^^. iJL" 2UU- c_jLJ- ^IjlJl fla^i-i bSCr ,;o*>l>-jf 

UjJP Ua~~u ^UjiiJ! Jy'j* -^ J-^ -^ J^ l*Jkj .AlalSOl OUtput Ol>^l y 
A^j ^ ^1 tei^l oL^UJI JtA>- /^ <upL^> -jl> _ SjIp . ^Ss! caSjj Js- l_^o 

jJ- £AiJaA\ L§i-vaj ^1 (jSUJ-! iAp L-iu tS-Lii L~-jj^ t—^S' (J* IjSks- i^yi 

luSsi? j^aJlj ^^„«^iJj J°J^\ ~*£ ' j^3 C^y ~^J^ ^ J-* L^^y^^ JliUi .JjA>^> 
Jl c5-5jj 2Jj>-Jl« CjLjLj 4pj^>«-a Ols klilJuj .i_3j-^Solj i_J>j*«ji-L J-sSl /y 
ipjA>^^ Ot JjaII k&s t'-jj^U-l Jargon i*3 ^^ii .Sj*i5T oU-^s -5 -* oIpj^^t^ 

.ii«l5' dbjjiJl ii>L«J Jisf AJtJaJl 

^ IA 
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2^JI aJ^ow (j-LSJ iL^j j^j jl jIjI AaJ .IJjJu^ JjLdl j^ pyJl IJLgj Ls^>^i 
-JUJl ji> »Ui«^ JjIa» APj^>^ j^-^j jlSC^l jlS" ISU .i^ibdl i>*JUJl oLsijAU 
Ipjj .iJj^J jl luplja^l Jjfc ^ob^pliJl 8-la Jv jbkJ tJ^Ssi taO^-lj Aj^ ^y ji^^J 

^yzl» j»Jjki~J jl ^ Sj-^^l 'V W- V ?j£~itdl i^i quantitive Vj^" ^* o-* 
«.^ll _^ij jU .Uiu-il ot^l^Vl ^y jap JiL AjJiJI ij^tj :occam razor^jl 

.«ij^i oi>/i diL" jJjj jl 2?^~^ «^ ^^ ! ^M 1 -^ 01 ^'^ r^ 

^^JipVl ^jjt>l -kUVtfl ^Ai yjJU! ^.lijJl j! iJaJl y^ jl - JiJ - J 

Ji. «!y jl JlSCVl jU t 51j>Jl «JLjj L? J«Jl Uj^ y Jl bjx U ISI 
j* . i3liail ijLfi (i _ -JUlt ajUj .4iij^L> oLiLJ ^>jjlj>- oUsU-^aJl ^ ^^Jl 
<0t» jjL JUJl J^ij .jiilji Lf^«— o Sj^j^. ci-^W* (^ p^ j*-!^ j^j^ ^-^j 5-^i 

♦— £ x^j>- A-Lj<j JjLi-o i3j— a]S~ +1*}\ jls tj^jjij^-l isU-^J^I jjjaj jji 

iUop^/l JLp «.b Lkj JjJli .3ji_p ^Li^ J^J jjUx1I ^ ^^bJI JaJI jIaaa. 
jA s^ J5" jl ^jJaj jf- _ / v»Ull d-^JIj tL»jjl^>- JsU^iiMi Jjli jj>Jl jb 

j^ ^i£)i jWJ ^>^ j^c 4u jl iU»i .jU»^i dUi ^p ji^ji j^ 1 

ob c l£JI Ju ^ j.^. JiCi ^ Ipbf Jl^'Vu ^1 jjSOl ^Ua^ 

.(^ .)«4j^iJI 

^■Li^j)) ^i ■dS' [Jj^JI JLdLcJI Jajws jlS^.'VL jl 7t-^~-J jl A-kx~-J J^i 
Aplji apj^>^ ^ Life universe,^ JJvci\ lJ &><k i U-b> c^^^aJI -W-Li «^j^ 

JaU-^J^I ^lp A*Jj*^> «Ul*l Jj^-J ,j^ **jil (_jl*» ?Jj^* J^-^ jJ 2 ^ ^~*^ 

^ uu^ iii^i . r Ui3 jr j^^ jisC.Ni ^ aji vi caO^ji ^ ^jji>i 

aJl^i .«Ajj^sy» Lf>l ^Js- ^3yJ tl_/»-J^ L^l^-aI ( Jp L-Jydl >? Jj ^Jl oLLjJI 
iLU ^ UgjLs ^UL t Uli J\yis- LjS'jL- jl jJl^j toUUiil ^JtJ V oLU*Jl 
fUUJl ^-^1 ^ Jiiyi ^^U OlT jUJl jl Jiiao jlT .^jjl>-l -bU^^ 

dJJJ^" 7^-^" 01 jliC^L jl jl i^jj^s^i ^A A-*_k!l LjaJ^I j* JjJjJI jl jjLil; 
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<_£jJlj tAj^la^ail JjIj-JI L^iJ 2ijjA\ 4liol (J &*J .e^Jot» i-3jji 3\Js>j C-J- 

.55" 'j^eiil oL-l_yJlj (AjLiiil 

jj£u U Juyl y> aIS' Oj^S^ jl ;>w>ljJl j^ <jl "^l t*»«Sli l^j^* «-i* Oi a* 
■^ UJj LpjJ dlLtf ijj .Ua~~; Oj>j j! /,p Jjj! JyJii jjSJl -^So .aJIjJu«JI ^p 
j^SOl 01 JjiJl ^a a_^>UU «la ^p ^jdJ Jjjkil -JwaiL» ^ a*^2j ^jjl Juidl 
iJLA j^ijSOt Jaksel)) ^L^" (y ^jk» <cuiiL; fj->_y IA* j t«,»Ja^ JJLuJ 4jjJ 

.j^ladl ^ c^IS! j^ljlt ^2^JI L>l„j jt^iii a^ oVj»^> 

U^P)) <W^j LiJi (U-^JJ '^-^~rf _A>^ Ji ^^J «^ Ci-^-i J J*^ 

Ajjljall oUjLiil A-^iT j\ .Lidi j\jJl> ip Jil jfTy AJjL^M oJLgi . «Lilai» 
Aj>-iji aL-vL* jl C^j rj^ij .((«*-»)) jl <u*pjj ^JLp jiS'lj t^LJaiil ,AjJj>d 
0} .aLU aJL» Jl A*_i ^] tjlp ^UjLt» i}y»Jau> L$J ajJJL A*laS ^j ^y 
j^ j£\ ol»jLt» aJ ^^-J iu* ajL» 5Jd j»jj Ji' ^-TljSOIj j^JLi! aSIj-» £«i> 
^Lp ^y Lf^j caS'^J-I o-~^ Ji L^» JS\ SJjJI Jsj^Ij iT^J-l oN.sU» 
U-i ^£j l$jl jJ^j U aJL-j a^J j| -a* J*l l-i* (_>L~>- ailpN Jl$4-I L^>-L^> 

S-Lil iAj^t^aj ^>J L$j J~dl jlxVVL j.rpr-1 t^yilaill J^jJI AI^^J jLx»VL 
A^j AiKo ^>J tLjjy^j j! jji Lgj ^SsjL jl _ LlJ,l d~p- <j-» - (C^Ldl Aja^~J 

aJjJUII jIjJL» ^a L» iSL-j i^J j| t^jsti oLISvj .iw-jj-lj Jlil :L^j ^L N 
.(\ ^)L§JjLp^ j» L^-ik» iiJ j£\j cLg.jLS' aj *ji yt| J^p ^ jl cJ^LJI 

.<ui o>Lf 3_yLL» lIjUjIa» Lgjl ^^ JUJI 2JL>- ^ ^SliJ 0*^ c^-j LjP_b 
^ ^ ji! vJaiJ! .JjNl j»\ii! i 2JU-I l$J oj^l ^1 ^>3l J_^ oUjL«>. 
Jt Jj-^jiJ oL»jLdl a4-Lv» cJjcu»\ ^ i$\ caJIj jl j»liaJl JIp «J**l!» jlAi» 
^yjJl J*^>- j* «iO>w» J-*jJI v^i -c^*^' J-»^^ <u*i ^ 'A*j .aJU-I dXL" 
JLidl Uj^ .aJU-I jS^ ^JJI ^S/l ~.U^J! ^ aJL-J! ^>{~J~ J^cu-l! 
^ LS akdl J^*J!j te^Jj>^. a^jj Ja*J ^.U^ Jil Jjja ^ jS"jj ^jjlyL! 
.A^d! dLL- AJyi ^U^ JSI J^l j, Jjiil ^L 

iii JSo V j— U-l oL>-y^» ^ ^jaJ! tj%>- j* Jaif u3j*j jl «Jai^J tUJs 

^ o . 
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oLL^p tjijb ^f- Mj£ Ji ( _ £ ^«- a olij aLaiL» 4JL-J (^^ts •k^' 7y^ & •~^P 

oliJj^ ^2j < *_j— 4J^ t^lSol oijJI ij» ^jk^-i U \'}\ tjj^-tJI J lili j^ii .ijIj-Lf- 

jifVl ^^U .flTjf ( _ / ^ J vjjl>l ^-ULJ^ ^ jl^»V Uij ^ c^~5CiJ 
j^p Jil J^Ai dJJi j^ '/^^ J*^ ^-m-" J 4 J ^- j* ^ 7rJ*' 1 *~ Jt (U-l y 4 J-* \j^ 

.A^-l-Ll oL>l>Vl ^ 

i^jj l»J->i .a*a*Ip 5jLi! iaiiL ((^SvL*^)) ijji^j { £& jl>L* dL«iJ ^w? 
0! .sliie-Vli ?rti^-J Oj~- tiLi cPi j» JjVl j^Jil ^ iL~L- ^ oU^Jl 
j-wjiJl L-Ljj .a^j>L>- oL^^I ^* bits »JH OjJ-a j ^.,??t; aJIjJ^p ^a 5_jLi> i/1 
OjA>- jl«J .jiTl X*^ Jj5w. pi t_jL-J- a>«^« aJL oLiJ aJL-jJI Di :Ji-*Jl 

,> Bel J^J {jS^yr J^ L»-^^ <.jjjJ^*i\ jyUI uL™« (J ?-ji)l ii* ^y» 4jiU>- 

Jaiiil .^jS^U^Ul dUiJI jJLp jJLp Heuish ^j^ eA 4 ^' t" J"**- £- b -^'^' ^ <> '^" 
oLA>.:,'l j! Jsl jal L/23j U jlp~u u^lSJ . Ji£^« j- i ■/»» /_» <ujixi» OW2J 
j^p oli asJj SiLJkl «jjJl>i^> o\,/?.i ,y> iL^Lu tpi »lij! (_j*}l>- ^Ip .a*p! :)?■,/; I 
•Ujjv» OWsl.^1 Oli «Jj-^p AJja*^ Ol£~~ij iJLsi . LajaJL» Alsi^i Igjl LIS aU:« 

ls^ (^ j' 'jl)- 5 i^J^Js 3 f^ : J-^ -^ f ^ ^j-" ''-^ J^" £>r^> 

•pulsar Jajki 

■*!"- ■■; py\jjj AP _~o »My> J4S0 A* /LflU:« Sl-w.iitl dU^.- .'l pp-iUjjl jl 
^y^J . tjljydl; _ jjfc JSil T^Liy ^ «dJJ-^" 4l»cv» aJIj-L<J1 ^-iLJlj .o^^^ij 
Lj^ :Ja-^oj IJ^r j^vai ^«Lj^Jl jl aJI; J_^J dU-U lAjli ^-ij^Jl j* jiS^_ j^sii 
aJIp r-iLJI jl Jwo .«print patterni«Ja ^iji» Ji« Jaii l%i JjiJ jM r^>^ 
.LajJjJ ^ oljk>- «Op jLsf} v-Ua^ LgjN tLa,W> a£j^p j^Ssj *Jidl 

j»Jl«jj i L5 iklil J^j<JI ^Js- 4>t^ljJl OLL»kJl LS-^^I ^j* V^J^ A^JajVl 

^y ^^J AJ^ ijS ^^ik^. J^P aJ-I Ajj-^*JI ^ .-Jaili wLi«c!l ^^Ip ib.^1 jyl 

Jjj»- aL^j sj^j^. Ajjjja; oLL^p aL-^L- ^ Vl oLij Ji O^Ssj jl Jji«ll 
^ .Life Jt« Ajji^ oUT UJy ^i ^-iUJI ^ oiw ^ ^ jj^Jl oiS^)/Uj 
r-iLJl «Jj» Jl_j^ jj^- 4 (.y dii-il tlu^- aJsu-o a^>jj^x>J.I flj^UJl toMU-l A;^»^- 
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L^.IJjk^-1 j, Jj tjyljiil ^j j^Sj ^ Life -X^ jAj>- .0J^« ~^jC y*i l^jjJ 

*Jax~o jl JJ* 4«j» -Uj 3j-» «ApU)! jjaa U^V J^S! ^' c_Jj—U-l ( ip .j^^ll 

.AJa-^-j aJJj oNU- j» IJL^- s-La*^. 70U: oJjj 

«J.I JiJ .I^pL^j ^ JjU ((J^P)) ^^Lp *>Uj j»Jl4j" sJlA*^ Ajajl «.la JUJl j| 

tgjN 5J^. iJaJl JLp cJydl jliCVL jl ^Jl _ 5y oli _ Mann JU J^>- ^Sjy 
\£\ .iij^-o Igib fljlp| jlS^'Vb 2L>^kJl siLiNli tlfip JaJU^J j! Juy ^Jl ^* 
tjUlj ijjj^]\j tAJLwijilj 3-oVl JUp^/Ij jL^JjJ! ol^JaJlj tol^jJJI ja£j 

rc-i^aJl olj-Pj crtlil OljjLj cOljL-JI L-U> .l|K" lfrLl^2J ^-*-*aj l$J^ ^HNlj 

^ U . . ,.i Lww^j I-&J ^ k' l-i^^ 
Jljls sU-UJl oi JilJ ^j^Jl ^>J\ J^ ^ui-J jl ^k^^J liL. dUI! 

f- IjJl j\J tw»Ij J^ (_?l (t-gJ^ OjSsj jl jjj (( JaJl»)) Ajij tL>lil^b jj£3l yP jjjs 
tjil* JUJl jl iijJJ jl y» I^UX* Ji A~*j^-I 4^«ljJ .oJJU»j AJa^ ;iiki^l JaJl 
j» jiS"t y» jjXil *ljaj .J^P aJ jl LS ^fj '(_^jj'j^ JsU^aJ^J JjU Aji j^-JUT 
4A>-LaJ| jjSJI J_«J^vU "Ls^ljM «jjS ^yij (.)?;< J^iju I sdjl aj| tf»-^^ 4 fUail -^y?*- 4 
ya^ tS^-i/l Ai^ AjLj*>Ij Jljjai .sy SiljL) Sjj-^I OLjISsJI -Syry 7^<— ij 
£.j iSj^Vl olyuJl ^j .^JaJl J» ik^j r-ili yP O^Jl ; J*il JlP ^IJaiVl 
jl^l^l (j-L.S/1 J^dl A*^ cJ^ JLai tA^yJl AJjySCWl l_— l_^i j_^Ji 

T-iLJt ^Ji; jl ^_^j :a>-jjj» iiJij L$jjJ «.LjJjl jyljS jl ^ ^^ -j-^^j 

JiCiJI ^j) jj$J jl UzjI Lfeip v^ij 'V^J^ 1 ysljjajl olU ^y^j" ^1 Aia^l 
A^U-I 4 OA dJi^ bjS' Jylji jl .^^Jaj j! ^y. J^l Jaili J~I*dl ^yCc c^UI 
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iL4-l eijfc _ / ju_j tOL^sbj ,JIp -dJl jl ly> Oli JV^ ( __ r -»^>- ( _ s >^ fV^ 
.«Ia L. U J L.JS fr U*Jl jji** «U-a <jJJl jU^I Jjj ajLT ^p .jUll 5JLiL=i-\ 
lil toL^lj j£i J <up jsydl jl^NU jjUJ! J ^l&l f UiJl jl atf»Vli 
t^^r^ jUipNI l-i^i .aJ^L^UJ 2ijii-t «i* *-^>^ L-Uj tAjli ..UJI i_JS J ( yS^, 
5*] i -uJjS *_£ ^&- v->=j Lo^" U_^jL» Jj<j V JU3! j» IpjJ jl A^-jjJ |jj>- U~»j> 

j* i.^^-W ^2P ^Jjjl i/ sJl ^' ^i Aij Jij .jU-laJl Jjjp^l Jl c5J~ 01 jl£»^/l 
U-Up 5^-aJI «i* jIJIp jjp Jij .(v-^jj-^U^j OjliCpj (.jj'jJj tjiJlp JLpI J*>1>- 
wL>-l IJl» tdJJ.iS' I J-* j_^s jl v -^ teUAi .((4~>lj aAL ^yx^ SjyJaJl jL*)) J U 
4J_jl>w*>UI aJUaJI» ^ <-r^ Wignery*^ ui^ji ^J^ (J^** .L^ja^Jl j^SJI jlj~«l 
J-^l j^)) Pierce^j^ -u* <-^> ->. \-H~zz~~* c^JaJl ^jL»J! jl.u* J oL^LJJ 
IJl$J (_/jSC> i_jUT l^j» j-i-i Jij) .(^)«uii^i jl jUiilj tU» U \ T » iiL* jl 
IjLii Jij t(i_- | b6ol IJtA lJJJ-« i<4' <> ■^ ,v) frtJUJ aJUL* j*^ 4*_~j «_^ fj-^>jil 
frtj^ll CJjUj JuJ .(Y)aJ^ f-U^-l ^1 Jl Jj-^JI ^ jl t^Jl IIa dsLi^S"! J 

_ SiaL^j _ i **ld oL^lJl cupji>-l Ji 5jj-iJI objlS3l j| jjJji> jjAJI j^ 

4j»-j ^JlU- Ly*^ \k~*s- tjyu> iiU* jl (J^ciaII jLJaJI Jl ^j^>j ihy^&\ JjU>- 

.^bjl ^J^JI 
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SCLuoa dJli& Sjj^jj» CiUfabbjJt Ja 



9- y>y JjUi (1)1 JJ OL>ljj)1 ijftli *^i bjJ 0j£o (1)1 OlSvC 4~«Jl>Nl j^ 

■>*>-_} oL^Liji) OL «LilsJi J_^j 'o^ 5 *^ iSj^. j^~;' -V^ oL^yyl <^' l<^ 

UJUP juIjJ! J-sAflJI (i tAj*^-^' j' UjlSo^lj jP 4>«-~J LLw UblS JuJ .Jix«~* 

^ jiSi i( _i. H q* dj£-* <\S£" (J^i- vij-tf oL^Ujil 01 Ju^jO 01 j^*i.t 
Ap Jij .lS/*^ 4Pj^*j; jj-*^' J'" APj*-*»-' -Jajy 4^>iLu Op!jS j^ i*jws aPj^j*-* 
tJ ~Jj <.l^2 j& OJip Ji (jt-Uil jJUJI *^> iUjIj 4j!j .UU: 4j!Jb LJIS I?Uj 7-j-s^l VJLfc 
r^ Jali ^x^> <ul 4jji«j IJLaj .A7li oL-^L^il pj^JLc c-JlS' L_£^ 4S*>Ip 2yl L$J 
4jjJaJ O-o-c-^ iiiLJl Jj^aiJl ^s L*-^ L*>i .SJ^-iJl jLpIJL'I ^cjLtj t3Li>^l« 

<l~*i> U rjb» 1 - UgJ { J^> ^j <.(j J JiJ\ JJUil jlxil j^ Jali ^ oL^LjJ! 01 Ojj-iT 

SJbJ ij& 0ji»!AJl <_£jJ cJlT .SjjJa^Nl k^jA\ *^[> iLULl i^jjil (_iyj 
J^ 3 Jflj jJLp ^UaJ! *tyl 4iU ^JJI (/ijjiJl jJUJl ^Ua t^-U j*i .aSLJ! Jl 
JUi! zj>t* r-iji j» p^S" 4j Jco Vj jjj! tjsl! JIp iiL* il;IJ v-V; ^ .^JjI 
Uiji . JU1I (JUJI U* Jl ^ 1^1 U^spI Juu L^.IJI Jl^iSll U! .^Uj^i 

.L^^ww-U-I 4^1jj cjiJl (_^jlll a*Ij)I jj^ 1 -^ ^^ : iix^« ^^jj *-*^ Ov^jaJ'j 



.jA^\ «J! j ^j 7t~*^> 4j1 .Ua>- ji «^ U iljill o.i* j .Y « ^ Jji i-te- y^>\ 
oIa CJlS' Jaj . jik* ^j V ( _ 5 ^<J; j^»^ JyJl lil _y* LuU! r-j Jail Jlj~Jls 
oV t-* s-sp*- J>*>^ ^J^ 1 i'^l «-»^1 j! J&t\ JJ 4>*^^ ^yll 
ajU ^"^SCjJI U .M ^1 Uj^-jj jjj\ Ae tSy* ^j^j> JiCio Izyry aJj^I ^IjlpNI 

.aJ ^ N J\ > JI>JI JU^, 

l_~1p! i _ j»jd jjwsl^Jl j} Jli ^(jis^i^i oL^>Ij Jl *UJp «Jia*j <^JJ1 U 

j ju-i ^ ur uix t^ji^r^i u^ j ^ 4 ^lmi i._ju, frJ u jp 

_ 0L>-Ml i_JIpI ^i _ t£-Vj cLgj 4^>U- «U- l$J a^I Jl «.LiMU .^^Jl ,J*Ji 
a-^L Jl Ji»JJ oL->l Jl jjUf OjSss clS^>-I 5-^Ij ,yj .LJ^ 4*5 ji* ^ ^^JUa^ 
-r U lijj .jjJuAp oL>Lj «.Uip <b yj L. jiSl Ju t!_^j Lf ^5*1 Ua«lp jJlo 

olSCl j»jp J aL^p Jp a^L Jl AiLJi ^ ^JJl Godel Jpy^ ^j^ 
4^1jj LiLiS LJta iJU* jj>^ ^\ tdJJi *>U*^ J U .Undecid ability»-^-! 

jl jj-*2J .iijpry OLL^ /y» U^AiajI L^I>t-^ ( ip Al&^Jl /p^C S ^SO iA>^^^a 
liLjtj .lu-gi JUaJ ?-jl>- J:j!byj>\ Jlp ^ ««jrj^U ^ i) L»)) 5i^>-j^ bUkiJl ol* 

l£JJ! penrose^rjy^ j>-jj ijjJ~Sj\ 5*»U- J oL^L Jl Jlp y> yJ JjJ^I 

.(1)((AjJjI '^rj^- ilJb- Ji[ Ipry Jj£j jl j* ^Jj cL^y. J^lj ^1 Jt\ Sajis \Jy>- 
Uilj)) diJbr ^UaJl jl yuij dJJiJj caJ JluT 4jA1*JI jIjpN! *UaJ (j"j>~J -J^-L 

~4£-y>j>^)) <U«-~J U jj& AjjJaMsMl ^Jj ^fjj~i *-$ ly^-l Jti» ilLaj 
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C-jj~> IBM aS" 'J» J* i-jy^\M jJIp *-* 1 jjl a~J «MandelbrotOjjJjJU 

jjj J^-io JaJ^il iLfj~«£ -i-^)) il <-*/<2 (.j*"^ J^* 1 (5* 4Pj-«^rl .Oj^ASl» 

DI -^— j (SJ*^ J^^ j^ 2 --*^ ^ t ^' (_^ j>*-\ ^b ^^ f-^j tchaos«.Uj«JI Aj^Jij 

oUL-jaj j^ LaJJjj ■*£> 4Pj^^U .j*fT A>- ^J] AJUJl SJj-Lij pj^Sl A~P e.iU tiJUj 
j£j «JlpUJI .jA^ (_^Jl4P jAp 2j c^-Lap .sAp z ti~p- 2+Z2 SApUD aJIzl» 
Z o^J iA*Jl IJu» i>- jj 2+Z2 v «d-V-lj Z ^jSUs UaIp bAP a^ : (J ~*j aLUo 
Jp AJbdl 4jJi*JI :>IapNI ^j jlfCNU .ey A*j iy !y J^j JjAJI ^^ ^j 
:>ap IS' lir ^j leApULH (jJaJ L^ (Oj~»U-! A^Li Jp jl) c3j_^l /y i>tiv 
jjUj Y .iA*lS oljUU (_/2*J i^Jb j! jA aJp jji>dl / Ui . S_U» 5; lxi ( ^p 

j^-si JuNl Jl iiLlJ! Jp AJaJLJi Jj>t£ l£j>-\ OljL>- (ij .VW- LiLiJl AjaiJl 

Y J»lij JS* pj^»^>j tiiLiJl Jp Aki: JjUj Y J jL>- LT jNl .e.:A>^ Xa&* 

A>-jA! <_£.ilp j-P J^v-io taJJbca a~J oli APj^ 1 ! oJl» .Oj^AiU APj^>J>^ J^-io 

^ijyJl ^^y c~*JJ^J aSj .oLlf J ^ju^l I4IL*- jt> j~^\ Jl^l ^ DI 

jt ^ Oj^fJjJlo APj^r IjJi A-w iiLftj .APj^^-l ^ fcljsj-N eJyAp ili»! A-^Jl 

Ajc^j ^jAP <_J^ JJU ^ SAjA?- aIJs JTj .oly aAP LfU t-jtf c£' j~& jl^C^U 

AjA! /^o -J AJU APj^Jpl A~»IjAj Oj^AjU (Aj l«AP AjI J| ifjjh! JtAi 

i^j AJ*i) iUlisJl L^Lkilj :L^J A^>lS0l AaJjJl aJIJ-I U^»UJI ^ J^~o j_^<aj 
sj\ "4a^\jj \^LiS ^s V j tL^»-^ij jl L» Jl>-lj (^1 «-kx^vj *y OjjJjJU apj^>^ 
.Ljj jj^sl*- ij^rj LgJ Jj ct-— o*i UiUil ^ Vj>- C~-J A~Jl aA* jl jAj .^j^v-U- 
jLjJ -JIp L^J j»A>^u~j ^51 lLjai\ l jJ&> - j^^l J^-^J - 4-»lAi^uJ -jj i^j^-U-U 
C-^J OjjJAjU APj^>^> .(jalil JUJI AjJJ eJuii^vj ^T Lj^ ljlf>- ^^ 

*JL* l^Jl c~^>.l A*i o |j> 1^1 :liU^I jlS" Ai) :^yJl Ji*Jl aj^f Ijli^l 

.(o)«-kai 

:A^-dl aA* Jls> <-*3_A\ ^W'LiJ* (J^ Gardner jsji- ^jU jiljj 
i<J Ji* iiU* eij^j^ L^Jl (UI L&A^-I Uli») »gaU aLU j^p LjJl ^jj^i U*a>^)) 
.(1)((ajIp L^j (Jui^i^J ^1 Ai^kil ^«jLj t_>Li5c^.*^l a«^>L>- c~^jj5j! 

^ «n 



La j»l ?UJlj bjsfj Ifclp Oji^w-j (t-^il i>-j^i *^jljlSol *j> \Xm oL^IjjJ! jLUp 
^p Ulc Jii~~« U^j^-j _ JJs j»» <o_^-j» - JjL^ ">Ui djJu^>j oL^lJI «.LUp 

L5* ^' U^JJ^ ("^Ji V^' _/^ ^-P\^ <U^O j*>UJ j^ji» ?oL4»L>JI ^LJp AJa^Jl 
j»liil ji IgJ ^-s^JJ ^ j£\ V~ll J- 4 TTv^J j~^\ «OjjJ-UU 4Pj^>*^ Ji» O^U- 

jl LS .«aU! JUpI)) Jp oLsiLJI ^LAp _^*J Jii oi^" oNU- ^as .Jj^l 
aj|)) ;2u-jli! ij^Jl ^jUJIj oL^UjJI jv - a^UI ai^ ^ _ L^jLtJ ^j ^jj^ 

JjUb- j^LJuSvj -_$Jl9 4-uJI j^JL^pl jjapt ^ Aji tJ^jLiJI J\j UjL^ ^^ jj*-iJ 

_ oLsiljJ! ^ - jl yti.1 jl Nl ^Jai^l V j . . . Ji tjji\ zyrj <y p ^ Lfi «->JU- 

,(V)f^£o tjjs\ J\ j* ifj\ jJU- Jj^-J J^ £ji jlc)/l A^ 

jlj tW>Lj j^J ^ LS *Js X^j> iyry £^-^ J* J-* 2 ^ ^ v=~^ Cr° 

«I flj^- Oli «J-iy> <sApL~C LCj tA^glil <L)yd! 4?,W'Al e-La jjjLiSww ^jwsbjjl 

fr U*Jl ^Mja JjU, j^JaJl J> J*A .AijO-l oLLi^il oU*Ap Jj> ^ 
<^jj oUv'bJI JU>j .J-» (j* -^U* »-5_^>-j^ «JjJ^- oL^j ^/Lx-i.l jj^ljl 
Uli Ji*Jl t-UiiJI v~^o IL^p }jj>- J^ JL^jIJI jKiV! jl Jl£>j Rucker^lj 
jA L£ v'^j ^-z**-?! ?yk (j^^ l5^ -^^J^ Ijs 5 *" ^^j*^ j.Lij/1 Jj«-ij Uli* 
lj^jS' j tjjiv^iJ j 4iJj J i^w.jl Ji« AJL^jaJI (j-^ • J**J' sUSaii! oulSo-^ 
(_r~*j <3_y j^Pj^u jjjLtScu-^ jX l3j^-j .((LJj>J ijJLijjiJl oL— J! ji-tocL^~« 
c jjSol L ^-aJ (J Ijv>^!" ^j^J 1*>J8 , $-k\Jis>*A _ J^—v» J^-io - ^J^-^iJ Aa,W;ll 

Uiyl jjL j_^>- Jjjjj •£ 3j a2i<o LkS" «4j|j (J-a*JI »l./ga!l jj U~«^- iljiij LjU 
jp Ji^^v^. «U ^j~py> J^Ip» ^^Ip JJ-li' oL-^LiJI ^ Jii~l! u3L^£"Vl Syilli 
^1 J-^^ Oj^\jJ\ L^*^j ^1 Aij^kJI jl ^Jj^j J-««jj .vj^^Jlj L? ^^iJl 
jJIp Je. SUj fJuL" ^1 Ji *->liJt gibil ^f> J^ J^.j tr $JUL^ri 

NUajI jv-aj AjU Aj-^Lij 9^X9 AaJI » gaj LIT Aji jj-^ajl : JiJt {.UkiJI j\ <.^Jj!h'^ji\ 
A^Pj jls (A^Lj AJSuJb- frjll (^jj UAAPj ...^jJs'iUVl A^l^jl *-ftlftll jjlp A-« 

L^jI^j Ujlpj ...aj Ij-iL» NL^jI (t-s^j tjlSsiNl j^ *J UJI iJLft ^y \j\i- 3j^h 
jyj^ ^ (JLLiLl Jl ^L» L,*» ajjJ j^^i ^ Si j^i jA IJ^i toL^Lj! «.LJp 



'l ov 
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elA jS- <.j£>\-?> J^-i-J *~*f\jj\ JjLaj-l ±ijwb jl «IaJj *Sj^ i Oj>j .^^n 15* 
jjlp ** I^L. NUaJl j»-i jl *~$n JT Aplja^b Di Uj .((SeeingAjjjJI)) j* aJLjJI 

.A3_^j Lf jS\ ^j~~j tjjiJl Lff Lp ■> g .,<?wj *» IjL^ljl) jl j^^pljal^b jls c jjis^l 

OjSC" Ji ^WiNl JUa^l li* i*l»| Jop - *-pA LT L^i^ - ^ 4~»JJI Sjj-^Jli 

JUJl J^ ^ V J*V ^ JU^I cfi caJU- JT ^ t Aii>^ . c^^L _ 

.(<\)IjJuI ij^^ll tfli l jJio'^i\ JUJl *,. ^L» 

HadamrndJjUbU i]U ^>JI oL^bJt ,Jlp fli jJ .^.l^Jl ft^l SjIp 
jAj olji~» (_jsA«t c/ill Gauss ^rjl^ t/j^" ^^ f;.X} <.ijA^\ sOa L^IjJj 
^>-U* JjJl ^ J^^l .Whole numbers 5i*l53) ^IapNI jLcJ iK^» ^jUjj 
C~£" L» Jy Jajj c^JJl J^s_jil JaJ~i jA U JjiJl «ykt^l M L^i^i UU .jiJI J?- e 
iSj^) e^^Jl 5JU-I ^jUl iU *JlL UT .(^ .)«US0? ,y>-L4 J*>- c^JJIj UjL- as^pI 
<_J!Jliijj Jllcll 4lxJuil J^ aJjU^> ^j y>jb lu j L5 «^»l t^JJl Poincare ajjIS^jj 
^slzaj cA^jJj^ 4Aji 4jjlSsJjj j»li ,»jj O I -U .(_jjA>- jji -pO ceJA>^ «L^bj 
^Ip ^Ji I4J C-jw=j ^lil AJi^JJl ^ Jl «jSCaJI C-Jl» >( yU! (Jl Jjw2j ^J 
JU UT ((l$J| JiJaJl AiLJl i£j£S\ (i s-^ 45! -LfC jl jjj> J-tj_j ',_/»LJ' 4^-jJ 
^J l$*-^J 4Jl 4?-jjJ tC-L~ Ji iiSsJtlt jl js Ijjfb» jlS* .(^ \)4^iJ 4jjtJXJjj 

(J Ijji jUjJI ^»Jij jl Ij^U jlT tii^jl ^y *j>-j Uj^pj .ojl>- *jLj c <u* i vl>- 

tilbj^Jl c-JjiiJl (Jp 4i^P /j£- iljbr Ajjl^- ^fjjt! ijjjij ,<1>-\jZ**\ CJj 

(J l5L^i* OlT 4JJJ gvjtji J^i ^yi» .Singularities ji^il - jUjJl oLil^lj 
J5wo 4^^<U- 3^>i 4J Oya^- Ujup U^-jj^» Ujja J^>=J Jl kfJ-ij (Jpj cJU|A>- 

CJlS" tjjjail ^ j>-Vl i_JUM (Jp d-jJii-t .JljU^i UJOP 4jl i>-jjj .^JlIsU 

jU^/U <.^-~ij£- y>j jj*^ IS'jJ-» tc-^I ciS?-^ s_ya Jjuj .41» i ^ CjIp Ji 0^x^11 
JJ- r-liiil jlT 4jl A*i {^iisliLI -_^ill ^^jJl l^l jTJci 1 4i» i ^« >jJl d^lJ^t 
a^^iil 4>t^> ?-U^j| / 0«j -Ujj .A-lj^i» e-U <uUi»l { Js- OjU- ^xJI SlS^ill 

,4-J2^jj 

J-~- (JUi .oL^LJl! Ajjt^^fl 5_yii5l «Jl» i jjJoJ^p S.LJJ «.Uip £>jJ^> 

\ »A 



JIS .j~asM ^j j _ s xL-^Ol Cj\^-y> Uuiivi^lj jJj ^y Jjt tHertzjj'j;* J^-J^ J^' 
ij^-j LgJ ij-^ljjl itaULl sJl» jl jj«JtJl ^ s-^l s-jl-l fJ 2 ^ ^D 'fji <^*'i 
L? ^iS"! l^ k;". J Ui^ 'ic*^ lf-A»i%x>v« /^ ^u^>- JS\ jjssj cl^j if>\>- J^-— 4 

«.LjjiJI ijytjSj oLv'bjU jli laj U cFeynman t j-«-S jjLiiij cJL» 3^ oli 
jls .W Di (J ljls>- v^j **^* ilSLi** i^rjJI ilSLiv»» i^U-U cjii^v» ^>-_; 
dJUU oL^jiJl £jli <Sy«» «i»L~J J^s uf* J& oL-^UJI ^ J^*J! JjIjj" 
•* c-^-lJl i_^*>*4 f . 4j»»->gT.,^a,M ilAP 2I oLxS\^ lJ»-'-^" UAip Uj^p li~i ^juisOcuv 
Jtwu" jU .Y V if\ Cj\j* u^S A;*>b ^jj^* 4?%' ^ iA y» r j-I \ tOs-lj 

n j>.\ jap ^ iiftj r n = £UJi jj£~- y v+a+ \ itApNi «i* oUSC 

^LiU py Uj t.*^aj2 jj\j t.^ Uj t^ ^1» :J_^ jl dJJl^L; jl ^ .tSjlil! 
jl£« jj oij^-y cJliT Igjl e^^i dJij-O j_^5o" (jl .Uj^ jl JJ i^»^> CJlfT 

UjjJ jbjiiJl aJU- ^ U«o- JJ*-* 1 f/T*-* ^i •»-^' frW^^ Jl^ ^rji ^ (j^J cU 

. jj£3l ^Js- J^ ^Aj l^U-UlU 4^1 Jl oli^UJl «i* ^jlp ji*j .W^Plill UU^ 

lJ^pI 'y Li^JlS ikJ diljj »j~*^ ^iSLi^ ^j» ^>-y jjI aASLl» jU ^W^jj 



^ »1 
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(JJ^aJt L-Jjj^bsJl 



L)ycu~« u ~Ji .f-j^sjll I i* JL^ -_^ 4^>Ui-l *-f^jj j«-^i-iJ jj^I t-jj^U-i 5.L-UJ 

jlj Jj*y ^gfLjj-AJS jjSOJ u^j (^1 jl ,«<J ^yjw *>U av-j^ ^£f N U» j! jLcr 
. Il$i .^j^U-l JJ j» _ Uli d-~- j» . Lfi..>Ja." jbCVl ^1 oL>lJI ^ jj^u~> 

J—ijj c < _ r ~»Ui-l J-yaill ^i oUiiU ^JJl pjjjl ^ OlJaJ ^yJj _ r^j J^j 
AjLj t-U-wJI ( j ; XX V ajN tSJLjJ _^pUU Jifl ,y a^j^JS ibli ^ jlJipl oIs-j^j 
^ ij-^' J^b» ^*L y^l IJL^i .Ol^JaiLl ^y» LjL^J M b-VP ,U-^J V^J ^LUp 

^^t U bl tdJLiJl Jj>«^ jj* oIjiaiLl ^ I^^T bJp jl ji£ cb.x>^. bJp j.»..^.--" 
^kJl A^rj ^ «ilJj ^JJl JWlj .sijJj>^ SjAi ^ j^SUS 4~*jJ~\ SjJi jl Sj il 

jl oU*U-l *J&~~j bU Jali jyij N s.bj~aJU)) :LandaeurjjU"^ <-J^jj y> «Ju> 

^ .s-bj-ijl jy'j^ VW-^' ^W^' iJj> ^ *—*j~- <Ui Ob~»U-l g.ja.'U.J U jt L c Jj»iJ 
icjj^ jjSc~-j toLiLJl Sj-L*-* Uf| -y. coL/jjl^? 1 ^a s.LjjjaJi OyU* "— ^Uail ajL^J 
.(^ o)«oj>jIj^j ?ajJIj1) LjjT ^9 js-iaJJ 5LIS oL>jjlyU «Jla j5j J bl c^j-U-t 

jl ^l tj^Sol J ijjA.\ jjljll JLp -uj>; ^j^ii oli oL>yi CJlT bl 

Jjbj jl sj-^aJ! ^2^-j 54^iji 4 ; >-jJj^_^S' AjyiJ Uiy .Jldl 51* (J^*-* ijb* 
.(ijOa^i j^p aJ _ ^iLul J^-ij - j^xll j^ 1 ) jjx!l j» «jA>^ AiL^i J| Jiai 
ki-Ui A^«J .«^j-siajl 4P^ Jjlsf A-iai—o oUjJjw jl ij^^J j\ t^b US s -i J /,50 
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toU>w^Ll ^ ijj»^ iop ^Js- lili tjjzl 1$j -la-jy us^ 1 ^j^' o- 4 ^^' ttJLLr j? 

jUaJ) ^AJI «.UaiJl J Jlju^I £*Ja*Jt *i\ .La» I ^b cJ/u lak l ll ol$J ^jUU jJ-U 
.aJI J^sj Ji aJI JuMj tj^il jUci;^! c~5j JLp- jjSOl J bx*ij ^ Sj ^Jl aJI 

Sijadl «JL*j cA^lj h~>j>- ^UaJ j^ Ujsf UjLipI jlSv>")/L;j tjsJ^j" jl oLiLJl 
cjj^-U- J a^o jt Ji 5 a ,W ; U e-Lfc J t-£j^ J^* <3' J*^ -^**' jr*-^ J_^~* 
iSy^- Lf>^ ta.ijAx-» a~*jj- oljJi a^jsJI aNI dik! jjf>L~- Jj-Lp tJSM»^ ^j^" 
Pi l_— ^ jl W***ji j_^ ^j .(Sji A ««j») ^ > j>*J) oljJJl ^ iJj»» i^p ^U 
^li <X^~J- jl *J&~J V J^T obLJ-l CJlS" bl _jjt_U*>0 Uij a-aLi* V aSJj 

ia_>^. A~J jl i J*j \1aj .aSJj ~»iA>^ A^S hcjt\jA.\ Pi iyu J dMJoj .aIS' y Ml 

O^'U-I J jjto- .UJj bJi>^ b-U- IajLipI Jk£ N U^ki Jl ayb 
.-LuiJl r*Jj«J ax^L>- jj>^ Jj a»Ij a_^.La J»jjail- Idealized AjJi*ll 

v^JlSCj «LiiJt J ^US-I Jl iy^\ Jim Uli* ^jJl £. j^ jiS/l jl jli 
ikJ^ oLsiLJI jl ^^«j IJL* .(_j<^^l J J»' ji^l iir*-^ *<>)■> u i) SjijsLl ijljil 
N v^bjl jjLLLI jl JjUII ^jk^^l <^IJI « Uli ^yaSL^. ^jU IIaj t^jJU 
jlSo ^^j^ol jb^ij^l Jlw «A^Ij aJU J tjlilt L~» Jxi .ajJoIj SjjL^u tLgJ j^j 
U j[ .ajjJJI oLjj>JJ JU-1 jju]I j» ^^i-"^ ^ J^ -^ ^Sy^- <3**^' i*^^ 
U™-jt (^>>^ j^" ijt-'^j* <i*' r»- 5 ^^ i T' «j» Sj-^p Planck dij*>^ j^j ^^-^ 
L*-ii U bU .^fivaU ajjL^ dli*^j ,j-«j J^p jj>JL! A~^^i-I SjJi cJlSOj .Jaii o^lj 

CjLs^IjJI J^ jl UjU» A>»^ Jl ^sy> Lols iJjaJkl If^l^J Jl jjl-U^ 4A-vli 

aJjJJi o^ji^i ju cdiJis' ^.Vi jir bu .uj-i dii- j ^i ^ yu ^ir 

K' ^Ui t ( ^Xxll j^ yb>- Uiyl /V-- 2 ^ j^A' jjXil { Js- k^[jj\ t-\ijJ>i\ Jo^aJ 

.^JLiJI 1 ,/»all i «Uv'^P LO jjSvjl Ay»'j **)ljSJI Laj- yly^^S wlij 
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. L*j -_LJI jl LLftjJkl iLiLl ^p Lu»j«j j! A-lax~o ,-Ju)l f- jj-i-^ ?-ls£- o\ 
jr* ^Js- jjjjlS bJl L-i <L$jJj Lr*' ^^ Jj^ (j* W rJ*** j' J» f*^ <J** 

j£>io \&j!)^* ,e*i»Jl f J/^ J*=« '-H» CV>l*Jl LL^kil ^IJcki^L 4*~iaJl JUpI 

o>-i^~J DI jA A*}\ jAj>- cUjL- ciS U^si .4lli cSjJl i lj2»lpj <j-W2j N 
cUL ^J .b"Ui^*>li aJjIp^J olU-UjaJl -bj^ J*>U /^ i*-jkJl cUUkilj r-ili 

i*~k!l j*UaJ ^ D! dJUi ^y ^Aj J^S c2udp oUUkil *Jij U IjiU *UL| oUa^il 
j_^>«J ^5 «LijSol SyL-iJl di^jiJ j j 4>-U>«j Ljjj .S^jL^j U j&-*j t U* U>»^ Jljj U 
(JUJl -ui.1 ^1 .t*M (IJaJl ^p Juiiui pliLl cUUl c^ >^ jlj t ^JUJ\ f JU&! 
l^U-j ca^ Sb^l ^ tSiiVlj \JJL? ^as-^lj i^l» .^lidl cUiOl J>o 

.SJLj>-^/I Ajt^JaJl r-2j£ ja JS\ ij£ tlJU -bJj>- Jjs- JT *-*i .\j~S" frlTj c-ijai 

j! o4 Uj! .^l^Ail JjSOl £. ^ dUAT li^liil oUSOl ^ JULI ^ iSi 

iJ^^j JjS-iJ 3L*j>taj iiix«~» ^JL^Jaj L|-vtwj A» -W_/ iiias^u» LjVjJ J_^ULl 
CLwJI jj^ jl U-b>-j UT cJj^Jt ^y Ju^il bi-t^l LiT jl A^-jjJ i^L-U^ 

.l^jwvj !y»l ejjiiil 

«JL* di* SJ^p Juitf ( _ ? Ip _ ">US _ «jilS 5j^iJl oUjL^JI jl j* jjjkl t ( -iJli 

jl^l .JlASiuJ ^jf Ajjj^fjiSl Aj^^jiJl clJUll dJJ^? c£vM Ja*JIS .SyLjJl 

/bcefroo/c.com//cetafome 



/^ jJJu^-j .A*~k!l ^j A*i>Lidl oLKJI Jj- jLi"V jL^-l aJjUj: c^aJj ia*^! 
.a^ j^*^. ^» ?-?>^ ^*U-j ^iU-i *«*s-W oUUiil ^i jlS' lilp J~^o jl <_U~^ 
OUjaa^/1 jl jl tOUUial aJ J^-jj" c-JlS" UI ^T lilp JJo jl dJLiAT «^ku^Jj 
a-Hp SjJuL» c_~Lk% aJjSOI SyL-iJl klJLi jl is-jjJ J-br L^Ipj d-i^ sL>^> cJlS' 

AJjjJ*» LjJ Oj>Jl SyL-iJl Ajj*^> jAJ 4JU— J^ tdJJi ya ^/jj .j-iJi (Jjl \J jS\ 

jVt ^a«- _ j& <4*~Wl V*^ dJJ J? Uli (j-^ f Lr-* 5 ^-^ -^j-M oljJiJi ^^Lp 
<y Uijv l-^I^j i' Ajli^jl aJ U ^li (^JjJU .aj ^b^ U-l^ \jjj>-\ -^ - 
p-fr^ij idj>A\ s-ULJl ij^- fj^j jl Wjjj L~-LS ^ ^J tS^ijill Jy*JI J^ail 

- JsjlL» jA LkS" _ j^JLj aj^JLJI aJJUJI oljJJLll jl ja aIS' IJl» ^ ^_Jl 
SjU^-I b*ol Oj>" jOJ .JpUJI jJJL li^U»l ii^U aJ ^Jj <-^rj>^ ^j% 

Ajijll iJaSLJI s-LiVlj i~A^jA\ OlJljJ-l t_~^J '-V^l (^ Sj-UilS" (A^ij Jaji^aJ 
Jip c_^-jx> liLij ?5jJJl a~j jl A™Ja_^JI ju\y i_>Li^"lj IJl* aS^U- Li .«Jl 
V<S ?aK" jjSJI |v^i li4 !Jj>- (j^j*- d~»j *-» L^~aJ *pUj jl aJ^II LjIjj^^ 

ij>^ tf U jl jJ^JJ ^diJ-ij fj£ ^ ^yj j^>J jl ^ji^L; lili)) .jjL jj>- J«.U*i 

Li U a^a J*>t>- LjJtA*Xv-l j^j ^xi iJlasil «Jjli ajI >Jj£ A-uil «4JLxil jl>i jl r_« 

(JiMl ^ tL> ,jiuJl Jjap jl) Uyip jl AiiL^il Jfi^S.i IJjjk? j^ ^jJI 

.(\ > \)((4* s JaJl jljpl c_~™J 5ji>*^. jj£j jl i^jtj 

(^jj^xil jjiaJl jj*2J Aj^jI J*>^>- ^y> ^J-^jCj ^<Jj«jI r»-liJI jlj5»-l (J L?-Uf j~* 
~Jt>VL»j Jjli^ c^-Pji^J jl a-Up *^ai«J (^JJl J-U^1S Jj^ iJU* A-^lj j^i .^^^ijl 
Al^ lyiis- lJ ~o-^- <j£- Uj j U j/b/l v-U^ tUj^Jti .S^j^l r»-*^l A-^jU- toJjJ^- 

^»Jij jl y j^-m ^jT Jl»J)j oLjjLjJJ LilT L^i ^JLUI j>^. ^ a^IjjJI ^ 
A-^L-I oljjkj ljia>- «.LUp 2JLa dJJi ^ >L? v«L« si Ju=»Jl ^Jl a^jLa^- a^aL-^ 
^ jlT J lili J-^ JIp JyJs .^y^- ^ OLo^l j\ ob^JI j \y\£ U-Up 
j^fis^j UlL> JIjjU Dirac^iljj-5 «jLS"j .a-jSU-I jjJti ijt-i^l Ujclp ^^ijJlj a*jIJI 
«ilil L-sLiiTl J| ojI jJI Ajj^-Jl Asrjll aJ^U^ j- U» Ujc^ 5Ij_^jlSI ojLj-i. LJ 
Aj^JiJl «^sj U-Us- jj^J^Ij i^iLJl ^y jjliJ^I JlS'j .Anti - Mattere-sUail 
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^ «J^>s» jy§Z» ^j L £y^j4>}\ j-jUIj i^U^-Nl diJl5Lll <j~^\j livaljM 4^w~JI 

J y^ jJUJl ^ U» <£,lSo#l i*LiJ! 01 J* ^y JJi iil^i .^Iju^I -^^ 
siilj U OUJjL c JUJI ^j M>^^1 »j-^ JjPj «^jO^ MiJl rt»Ji .j^J! lJu^xu 

.^pi-U ^-ajLp -X£>*J 7t-*~»J iwJtll 

*U.Sh ^>- jJU: ^r lilp J^ 01 j! .^-L-Vi ^Ub fUU ^^1 j»-*Ullj 
0j>j «LpIJjVI j.^11 olji~«j tJj>-J^ <~Jj^< Cjy.\j .iJoJs- £j\y*M ^jc~~j ajjjj-^JI 
c£j-M UaJI j\j ^j^-UJ! *pbdl IJla L>^ *y •iSy.J^ s-J^-l s.Ugjjl JJ c—ia)! Ju» 
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$2Uubbj 4ju-dalt ujiijS tjU 



kjy'j* ls* jj>i! 4~^L»Nl jyljiJI lili J«.L-^J ^S* fLJjJl ^y. SiS ^Js&jS 
^U jja; Uo^p «'JajJ oLsiL^I» jl ^> ^SO .^Jj y^ dUi jj-i>-ljj ^v^lj 

^v» t-f-^il i _J^i .lo^ Ijw'jj oL->bjJI 4iv»^x~- fJLtll jl /^j^ Jl (j^k- 4 <j>- La! 

wjt jl 'b/l tAij^kll dXb li^y JjS^j jl <-^>tj JUJI jl jj->jiijj *LL»JI Jajw jl 

LjJl ^Ipj t^Ju *kjv Ldlp j^ «JjAp tjJlj^- o>-S < oli .dUi y jJ^h Jl*Jl 

j^jjl tjljall yP y'jJ C_^a« jl .i^»L>- i3j^ jl -Kj^ ***~£ (Jui^U C— J 
y>J tlJu^- L<Jj>«j «Oa j^jJI «j^vs V_^l »LJ~I lS** •(_s^~ u * ; ^' J^ j* 'ls*J^' 
jl y^ddl y J^i .«-j-iiil APj— j^ jJ&j l]sul iijShjJ LjN IOj~ J^Jt? l$Jl Tt-s^J 

• L?/ 5 "-! iy»L>- lJjJs> l_— —j l-l-Sf OL^b^ll L U J< -> 

^ai^-V _ oLsibJJ «AJjjLdl ^ JjpLJl)) j^J jl Ji Vr^^^l «o^J ajjU* 
Ojl^-I L§J ^1 *JLja)S a^uT j^l . k^ss^» aJUj 5 v *Ui£' _ Wigner^-^» «jLp 
J^U ^ (JUJi Jl U>j lil UI ^ _klS* j-U Al) .jJJL jSU; jl h^J\ oUt<Jl 
iwjk-UI LSLjJ JsLiJ J>[ jjJL> bl .lojj Jl*)l iJu \h>\ tU>-lL> -Ji t«jy>j oljUiJ 
A*JaJI ^ y-^JI fUiJl \J6 UJI ^^l oLISC .^L.j j^LL. ol^L jjUlI Jp 
dL* ,y L .iyi\ j* jloil» ^Js- is^i J*^\ l-H* .4*~isJl ?rj\>- »1^ J' j-* ^-^ 
^1 J5L-II t UiN jj4?j caaJJI i-lji Jcp oLsiLJI ^Jck^l JjLa^ ^Ul jl 
WiJ^I *^) ^p^j oL>LJI Ujjaidu- N ^1 wJi^4-i dLB .V^j ^^ J^" 
dib" i_i-^>j ^1 J~« iiLftj .Laa^/1 JJlJ L^b> j_^J (A-pL^-'b'lj ^jJjJI 
£*}L Uvl ^ 3-^IjjJI ^L^JI ^LL ^JLil Jl^l la* ^ ^ Ji\ jJUJl ^ ^Mll 
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^jj^J ?4~>Lj jy\ji (5* ^J 2 ^ V^L-^I (j^JijiSi lili :Jlj^Jl UI .2u^,LJ 
.((A-^sLj (jylji ^a ^1 jyU^I d^ 4-— >U*i l^jl *— '*j*J U>^>) ajL^^JI 4jU-NI 

CJj^o" ,Jl aaj JJl ^~~o ^-j^j J5C S.5jJj>^> j^S^» JUJI ^ h; Ji d\ 

Si usiol jl -j^J^j jl «;,^"-"' U lob >jljj frlaja ,^l i ^L— u*i\s .Lsjloi L^>* 

.i^Lj r-ili ^OJ ^1 4*JaJl jy i_ Jlj4-I dJ-L" (^ j5' J 7j i-JyCJ ^jT OjjjaJ 

£>" V v_> SU- JlSJ^I J^J jl ^1 y t J,Sll J^iJl ^ o>l LT, 
N Ji iuyJl Jl^i-Vl eJ^i .L&ol *.* }Ui l$~i J^ a^oIj t Uli odi^. «J-aJjl 
(ijaj JUJI ijjs toLsiLjii L>>- diJi (j-»-> yj t^-S^iJI ^ji L'NU^ L5"jLiJ 

.U Ijjl ^Uj^jL* j-P l)_jX1~- 

L>ojIj ^y aj^U- ^/r^j ;aJUj aJJU<° ^/r^ JJl ig» oL-^l Jl t-U 1 J^i 
jM ^jf Jl ^uSCJ cdU J5" ja J)I\ jl *UJI ^ *pj jJ ^Li^Vlj ^UJjVl 

OLvsIj Jl Ji*^ DI :JjNl l_~j~J1 ti_jLJ ajJ dJJij tj-i* -i^r^» 4 ^" p-^J^ ^ 

oL^Lj sLAp JJ y 5j>u> t_jjAiT c~*^ Ji yi^Jl h jJaJ! ^ 1-^- aJUaJI 

iJaJy. jjP CJl5" U^Nl C^j>Jli .aSIjJI JIp ,_jU- l^Ja." y Jiji» yj J-i ai?^ 
j» JjJi^l Jai~AI JUJI)) IJU aJ^aj dJJi <jp _>~>- (j*-*-*- _^p ~tfj '^A^ l^.L.J a . 
oLsiLjJl JIpj .((«U.. Ml ^Lyi>j ^s SJuli di-U AJl lJb-)i J^»-j Ji (^a?** (,\S i 
J^-l j» N «L^JUsr JjJ /^ oLsiLiJI t^j^ ^l ^-& ^J^ 5 -*-^- i^^Lr^ 
015' U-^« J-jL« jJ^j ^j^J f^ U-^ DI «uplja^b jl LaLu Jlij .aJujJI UIjJj>- 
L^j<L fjJS AjtJJl jl _ jL^Nl ^_Jpl ^ aJI? oljioi -Uj _ ^jui^SCj LuSsJ .4j j»LaU 
-Jajc* Ijla J^o-^jj tj-» tfi y «.UJj<JI jNj^ L^pU^ jJl i~>l; Jl jyljiil ^-^j 

^5slil 4^>Jaj| y eJ^lj ^^^-^ ^j* oLsiL Jl jl y^s-r r^L*»\ JuJ .Uijl (JijU JL^pI 

.5JIT jl t Jlill J-j- J^ V- ^.j-^^ j^SCU r-ili S LJ o^jU^ iJUj .3^1 

4^1 Jl AjjUII (jy^J jl L£ vi; lili .Ijj—i Uji; (J j— jy^ J oVjU^I eJu& jl Juj 

^^JaJI ^j IJuju- 4^v»U- jp »l*Ul Ja^i ^^SC" J lil |jj»- 3^^ l^Jl 

VJL _ l.-j^I y)) Jji Uj^p- t^UJl 4-™JI aj JiJlT . Ol JiJJ JaJdl ?-l>dl 
JM>- y _ 7 giaj jl ^SC*il j» j 15" aSjU- Ob JiJ jl ^^aJI Jjl^ UT _ Jixpl jl jJ 

m 
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.'Ls- »JL?-I ob^kJI -kas i]y7 <L~~>*j tjbsi' slik.^l t-ki» JljJtp ^^> <S'i)n.f>\ 
olii iL.U-1 v-Ul Oj^ l^h ^ X' 5 -^ ^^ J^ (/* SJ ^ oL>JU 
iiL* OjSC 01 *_^i tdiii ^ *^-b .iJlyuJl ^j>Jl dlL" yi oUU ^1 jl&Vl 
iJ^ Oy c5' 'fr^j^'j oU^lJI oy Jj^-^ll ^L^-j^/l 1-UjJ j^p j^lT U c_-^~- 

jL _ aj Oj^Jj s.UJ*Jl Ja** 01 OJ^-j t^JJI _ jIIopMI ^^Ip ^/Jj^j J-iU^j 
5JLJLU i_j!^4-l ^^tJ UUiiS'l *^*i Jic a^LJI ?.ljj-aJi ^ ^-^j **Jj>z» J^y 
t5_^» *4« J*-l (j» W>U. jiTl jSUi ^ jfli^JJ jvJiJ «jIpI J^ 4 O— J j t^iljJJ 

s Jbj^l jjUJl jj^jUs^- jj-sS^d Ojjjaj Ji Lsiol a^jj <j\ L yt*Jl J:>U JiJ 
.4*~laJl i oLvsLjJl i_juiixJ UI fjsr-liJ 2 UI C~~»*j t^iL_yl elji>t* lg_Lj ^ 
oi ^^Jl j-UjJI 01 j^p j~-j Jj tJ-TL" JiC ^Uil ^i 01 iUjL- c-AjJ L5"j 

si^p oL-^LjJJ 01 tJuS' <_£y 01 IjLjf i_,w,„all ^j .4j^L>Ji jji A^Ljl AjjJi jjis 

iilj^l j,> ^p JjS/l J^l :UU Oi^^lj o>U^ ^p jJUl ^ ^J> UI 

f ( _ r ii! JjLL. OUT aJ <^JJl JUii UU t i Ujo U-iy ^ U^ol 0^ t Uyp 
^y UI ijUj^I ^M' «.UaiJ! ^ iiyxX. «Gl *Jljjl *3 (jiJ! c((^>J-l (jb e^JljJJI 
AAj^kj yJ-l Jsji^u vjp i_iy«j j! s.jil A-k^-j caJIj ip-U /j^j . tgJ?.«o jW-1 
^jA'y 43jv> ^J[ 4iL>^Li (jjj^ Ov'y AJyc* j^i .U^p j*rij Jj tUli' AjiU>^ 
^pJ IJUji .y>J-l J»_jjL- ?rij^ j^ _/>-! U-_y jJjj jl j^l Ajk^vj ti^Uil oU^bjJl 
a^J^I Sy&UaJl -W^J Uifti \*Sj JIjj U 4J^ ifJUi «_* ciiljjVl ^«^ Uiai Ui_^ 
(^JUl t ->L J Jl ?-ij^JU .IpU«J| jiTl iJLjJ oULp apj^j^j: yJ-l Js_^LJ 

_ 4j (j^li»-! 4jjL^L _ jA <U>0 t*>UJ ^Jj /' ■^ ■"■"J U~" jj~^ *^Ji^' u>"'j* C , - 1 ^ t ~^ 

.^LpI L"y oli Ai^w Jj {-JUii ii^» j^ Jai 
jp JUJl cJy^ jV ^jiS^j lr U'^jj Ji ^jjIjJI s-UjjVI iJaJ 01 ^ jJw 



^ IV 
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«-a Silp OjPjUa^j t_j*>UaJU .aUjUJI ijyiilj 4_-J-l 4iy«il -^ p^JI IJi* j-j Ulc 
Ij^jLi jl jjJjUtj «_^J j/ ;a™~JIj ^IjSoI ^JjLx~« Lt> ^Lj^iJl jV» 5jJj>«^> p «^i 
JsLiJ jl cL>^ IjUis (djjj)) jl JjJjUtj *-§j| -t^*^ jy^ <jij^ c/" f***^^ '"^ 
J\ *j*i ^ ^ -L-Lc diii J> O^LioLj tMinds - eye^V^ 1 t/ ^J^ 1 Dj^l 

aJ^> %jy,s J>-ij Di *>UJ /u)al«o c^j-io ^tS' t^l jl AJLpi N ^N tSj-il-l (»AP 
J>>^io <&3j* CL~**J *-ilj>Jl *ljjj jl Liiy»^ L£>-14j Nj .s.LiN! «Jl* j£- AJLib 
i«4ajl 5^0 ^Ip fljili ajcoI U jl AJUkil sJuls ilL* (T^J caJ^jJI «LJ-l (j^^*" 
>c^u-j tlJL* ^ ^Jl ^Js- .«J UJI jp ^yaJJi b>-iji ,i i>™Jlj j^ljSCJl 

*»|jj>tl^! (_#_/* j^ 4~-"~^J jviljSol s-ljj;* (♦-'Up («-f' (Ji lj^*^ D' jjjjbj^iJl 
_^ j^Jl UI .(_5j>-l aJup JjIjJ^j ca^^l ioi'lilj c^'UiiNl t_o^>Jlj (OL^LJI 
jl jJi*J ^_w- iiLft ^ ?JUI 4iy«» J>-l ^ a^-j^jII Sjaill «JL* dXb^ lili 
^1 J^jdi j^li^w j*>L~- L-*">l£j -t^J^ 1 ^aj^rUJJ Ji-^ ^ a^j" Ajlill AiJaJl 
a^^aI l$J ^,-J AJliJlj .aUw»Ij a^jJj^j a^-U- LgJjSo 5-Li» tjj^^ .«.LiNl Aiyta 

j^Jl ?t-v2j ^L^jllj oL^L^Jl ^ «/^ -^J^J UjLipI i *^aj U~Lp 
Gauss (_r»jLp J^>l y ^U^L^I s.L1p ^jJ aI&JJJ Sj^-^Jli .U\*p ^iSi 
^jlp jlS") .iijydl v^bjl U^ylfj tUj L_$J jUUJl ^L ^1 Riemann ^jj 

cVj* OLT UuT .UJ ^Ij, iU^I Jst-I ^ ^L<: jl aJUI JL^SVJ j^>- j>*^ 
I4JI UIp c-^^i?! cjiaI^JI ^p t((Sj*U-l)) (t-6^bj J^j^l J^ Cf-J^ ^js^W 

.^j-i JaJ Ij^J tflj^jw A^iLj aJo Ut^> /_a UUe^-l J^>->io 

jU-jjUlj ^ c/-*-^JI oL^b^Jl jJIp aJU- ^ S^i _^Vl aJU-U 

Jjj jjj t s_^aj ijj\ J> j^s. ^M\ j^iil y-ljl J* j^Jl ^ j^Jjil t(Ramanujar) 

^-4ji\ jLdl JP JJJ*^ j^ *jl Uj iOL^b^Jl A^-jiJ Af- JiJ .ij_L>^> *-JUJ c?j— 

oL^Ji! j-U» JiJ Jjul AjjJi; jj> 4LJ2J 9-j^>jL\ t_-ijU Aaj tA^iLT^I «L>JJ 

JL ^^Lc- ^la>tJ CJlT U lj^- Av>U- A*^ jp L^2ajj t jU^j jj^ 5-bAp A^Jiip 



ujijm, ol&il i_illail ajI^j ji tgJl Loy ^l jjukJl y^AJ .AjjJiJ jiSi j^ibj 
L$J| «Jl^Ij ij^s . JJ j» olykJl «Jl* JjU U Ijul J\ J» .<uLxa! ( Jip OjU-j 

^^J? .((tijX^> Jlpl ^y OLiljj JIp Ml l$JW2J Jl <yM M 4Jl j^J jl aJIS' 
A^l^jl Ajjl^> JU=» J^IS" 4~*^J (30^ J^ ^-^J^' 4 -^* O 1 ^ (j*^ ^' Cf c£ J j^* 

a^ja Jui» c£y»-l rJbJl UI .S J ~S' aj^u^j Vj diJJj AJiii a^~-j (J (j^J '«js^M 
ajjJ jlff Jls-I -^ U» j M a>*~*^ jy^j jl t^^j LgJl t^ijU yti tdiii ,*-* .Uli 
J^jt; ^" r-Ju^lf ^J\ jU-yUlj J.L- jj^l v-j"_/j ij2j\jf ?li .«U_^i«j ^^sJ aJLsM 

^9 OUi lAj^w» IS'LLaj aJUj 4^>J^2j jL>-jjUlj l_~-^sl (Ji*-I Sj~~J jjSO .Ajca 

ol~>yJl ^y *>^U \jj}>^> «*ljj Wjtj ta^^ ^y jy^lj AiJhJI ^ j^jJI J*pU 
,'4J£~\ /Lil oJu» j^l UuT 0>-f uJyj M JJla L.JJ j^i .aJUI JU-SO a^IJI 
j_o £• Ui ^y jiJ^J)) LfilS'j OJo ?Jbdl j| Jylil jwsbyl Jb-I dJUi ^glp jIp 
J ^l-y VvJL *>Ui lijU- lyl -Ujj .^bj (^t c_£jJ UU lyl 0j5L~- lls>j <.J^>- 
JU-y'Ulj <_£jJ jl£" Aji ^yi^ jl \J^>- c£yil j^.AjJLvLaJl oL^lyl; UjIp t yC> 
jZA~a J^io ^^sLyl ( _ s iA«Jl c-L^aJI <j*>U^ ^y y^j jl j* AZ^U A-^>U- SjJJL» 
.«v_JLU3l Oj£ «jaU- «Jls! ^yzUii-j -j caJpUjj 

oljl^l f>UJl jyukw ^Ul tj&i^il uit-U-l ^y^ li A^.U!l oNU-l UI 
jP 3^X4 (_^l |»^J jy>J jl jj-5j 'Uj^j jyiil ^jU t _ s ^-^l i—fL-i-l jl-L^ Js Ajlyi 
(j^*; 4,5 JJ I Devi Juz Mb^L- y» s.Mj* d>-l .ajU-MI J\ dj^fi. j&\ A-i-SOl 
sy'U jj-^J-I *>Uu» j-Uai'L pJUl j-p yL^ A^J t j^l ^ Bangalore jjJUu ^ 

jA>JJ A^^><-s^Jl AjU-MI ^»Ji ^L^Ssj i ^j-^-J M A-^L» ^jAS .j^JiJLJI c^UJ-I ^ 

j£\ jA Uj .ijtf jw> jj-^p ^ *Jj ^'U y jyC> iJj<J jj^-i^Jlj dJliJI 
LS *>- aj_^^> ^ JjJUj Jij tAutistic Savants UUp j^j*» ^W aJU- ^^ Ajly 

*-f& l*A»\i> ijJJL» JjMiC _ dJJi >o» . *-g-^0 iA-iSLiJI A_;L«J-I OLp*Al)l -k~~;L 
J-^JJ Jj JJ-I Ayt^J j%pUJl ^-UU jJ^j A-^sLij aJLJ. ls>^s>z^s ObU-^ Ij^Jij jl j^ 

U-wj jl jU^ki-o jLSCyl jlj>-l ilb» tjLiil J^~- ^yUs , JJ-I AJU^i^l a>-j^ ^ 
L^iy- (Sj>-\ aJU- ^j .LUp jULk^ U^Jl LJp iaJjI ^IapI iUo| ^j i_jj^U-I 

£jJl\ j, fj Jl Jp A^>^Jl A,l^>l 1^ Jyv. J^ J^PI .^ItijJl jUbJI 
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caJ1*JIj l^H SljLjJjaJI (Ajj^Jl OljJjJl a~«j>- jl 2JLaJ~\ ( Ap jjjbt4 Lj^ 

i U_uj '(j^j j! cf" A*&\ " i ^ j \jj*Jk ol ^Lul (j** 2 -^ / > jf ? "'"^ •***^lj oU-j^j e£JU> 

j^~- jIp ^ jii L^>w Ji^" (j53 .Jaii j»IJil Aj^U *i| jiiL jl luJaM *Jii~o 
^ lS^a-p Ifr» (»ji jd\ 4j_^iJI sjiiJI 01 ^y («i^jJl (Jlp t^Ji aSL C~- J&- j\ tl»Ji 

.aJJUJI bJjJJLf L7b~>- L^J *>j>x^ Jl a-jLx!I j»^i -^ IJl>- JjJLjv *Ul*Jl j| 
.SiftJL» A^lj C>tjJi J^-l J^ «js*-^* (•-% c£-^ (_s*^-l o^' iSy^i L* IJu>- IjiL» 
j5j L^*j . JJuJJ aJU- ^ SjLp j^SC" V 4^*11 oL~U ^^SO do?- Ij^Li ^-J U J j! 

«JsLp jj^is 4JLa>*i .SjjJtJl OL4-I aS'jJ jJ isyrjA hjjj^\ OU~M j| caJU-I 
.oL~M aS"^ ^j» Coli J^Ip t£/>-Nlj ,y> v>_jJl al» jl y-^j J~>- Jf ^ Oj-^lj 
lf[ j i} 1.^1 Jai^i! AjU^v^ jjjau j» Mju AwUailj jjjaj Jus J^Uil I i* jl£" lili 
j* . { J\jjj}\ JUJI jJLp UL^r IjaU- U~JaJ oU->L;^Jl Jjf jl \ls- AjUA_b> AS^L/ai 
jp OjjjaJj c^L^Ip jUJI Ip a^JJ *>Us IgJ a~>1> Jl SjJvill CJb" I3J nSy*-\ V-tj 
jjjUj» ^» ^J^l Jylj* bli 'W-^'ji J'ji L* *^i j~~Sl ol» '/j*^ 3 r UU.^t ^jja 

Jj cit^JaJl ijylj^J A»yc« i_iki> V AjUJI ^i s.\iJl 0\ <_3lkil Ajlgj (Jt ?A^>ljj 

iii^o AJL^isj aJsJj^ C~~Jj tSji^ (i CJlS' L^Jli 0y'_^' ^' ^4^ Ujij ^ 
iilj4 JU JUs^ *UJU .«jyljili CUJ 4^UI Ai*iJl «J\ijJ}\ ^j&l J^Vl ^Lp 
^ j^j jl jSCr V -UI jS\A> ^ J>>- j»lk; i^t Js- ,^~Jj t JU1 y> .JuT 
ajjAJI jjj U oljJJl Js j\ 4jibj*Jl i_j_^«i!l (^i jl iiijJJI t^jJl j^Js ( ^-l j»l]aJl 

."*~lj>? Cj[&j~~> oMl J>-b -kas ^j^l jJ^ i>tii.l 

jjjj jl jl tUjjL^ t__^d ^jjj ^^> ^-^£- L=jT Jo\ji\ jl^.M\j j^5C Ji 
IJL» /pj tdl^l>^^ j^'j^; Lsij»* ^Jo>ci^J LjU ti^Lu JjJ ^iij ^S' L^aS'j ap _», 

UI ^^S^-«J" Lu^^U .^L^ OMU- j» iijLJI Lyi jA <UJei«JUj Li .Uli Ui>- 

aT^J-I J^ flSUNl jlJ^L j»UU .Lip cjiljll aJLa Ji^ jup ^fLj-iJl L^x; ji\ 

W - 

facebook.com/ketabme 



JjU-L ^Lsiii .5iA>^ i ^2jL^2>- ^J\ 7-bxj 'r UjJI jU oUjMI ^j*^' ^Uii ^» 

.S_*»U- ^yajUa*- Uil s-~^! (^0^' *^* iJu^ji 4^-b>J e^JJl J^sLkJlff) A-^ib^Jl 

tb_ykUj> [jb»- jjUkio» ^'L^jU j> ^-^j^l jyl* jl ~^j3l ^jLp iuj ijj M ^1 

.^p_f- J^-~; bjJl? U>^> a~j L-»Jj4 jl .4jli s^^dJl y^l SJLJb- ^ L^SsJ 

^s 4^U SjJJU jfJaj V L$jl ^| t^JVjtAj J.4aJIj t^jjIj-^aJI <_U# Jp SjJjiS! 

^ dLilSUl ovijS j!>UzJ J h>\j j£\ i Jlill J^ J* JJto UU .oL>lJI 

Jp i jjl>cJI iVr^ .diJjJ 4>t_»i5 l^-T aJJi** OUwaUa L^^ol Ojjl? Jij t _^-jl 

^PjJl jl "£% ja j£\ Jl JjJ jl £pk^-o" ^ jj-kil J' C^>jl Ji jj^aJl ^j^ 
jl\ iLaX*j taJ^>- ?.Uj i»J oli i<iL>lxJ>l J (JJUj jjdi ktikT tAjy-Wl OUUiilj 
^&3 J^p oLjslJI tAJjUiL .1-br JIJj <_S^~~* -^ _/~~^J oUI^J-l a^oI J>-b 

«UaJl r bJ L^l ,{JsJi\ ~Ja~« Jp ili-b jio U) jJwu Li' tj-iJt 'O Jykij t Jpl 

4*JaJl L^io ^1 oL>b_Jl j4 jJJi *-» .A*Jail J ^_3jy«H Lui*; ^sf^ 

OJj£ oLLp 4lx~kSl ,i 4^ U ^Yl oLL-*Jl J U-UJ-j 4Pjj jiT^/l LjJlLja; 
«JL^j UaJy iJ-iiu ^Yl *UsJl j_jf>o jl ^j lili .(^jjji jjj U iJj^A\ J 

?V'IJu ^Yl WaJl OUL* iijjl 

dJ-b" ijtJa ( _ r >j<j jl ^y-Jj ji| tS^bj-s oLL«p 7-bJ jA p UjJI jl U <. j[ JUL 

4^ _ja aj^Ip 5jU j^ A f- jiS jz- 9 UjJI j_c Ui .f- UjJI L^j tbj^l /rJl_J j^ 
^ Uvsjll ot^-rJ-l) OU^^I oU^I ju jJjJI Jajljiil ^U cJL5*ll Jidl 
^ij^Jl IJU ^-p ^j: V .(uJUIj c^\j^s~ ja SJ^l. 't/'j-^ 1 pU-Jlj pUjJ! 

L^Lj ^y SJoOP <_5^r*-l J^*^ t^ jL * s ^! ^i -b»J^j s-bjjjl jylji J*>1>- jy> ^^SO^JI 

(_SjjJaJl riyjbJl J*>b>- C~«Sj LjJl JoV ^1 iiiUait ^1p J^^J Olj-^l APj^?^. 

j^y'lji Ji») t/j-iJl f- UjJI a^ J>-io ^ OJpL- - Uj - ^1 jylj^ SjI* .«.j-iJJ 

.«.Ij^iJl jy^ Ak-w as">U J^ Upls (jJJU JUJJ aJIjjJI 
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oIja~- JJ Bondi l5-^jj OU^a oL^LjJI JIp «^t (jiil Jlj-Jl II» 

U \j~S4 .j^jIjSJI Ajjjii ^» L«U4 ;»JJuJI s.j-^5 i 5Jbw| jiTi fjjl jA s^jwiP 

iJuk t^Uil j^ t>^ .J*!^ J^IJju JS* jjUJ! jlj tiJ^j jt SaJ^I 0! JUj 
jo *JUJl /j* »5jAX* s-U>- j IJt>- LLvaij L_gi ^P <-^ l.,^ji ^^'..J LuSJ c^s^^s 
IJui 01 ^k^J (J jJ Jt>^l J^ b& (O*!! JlS' a c li>- , frtf i J^ 4*y«i iss-U-l 

c-iki Sj^H (J Js^ 4jLi^! (^JJi ^L^-Ml Js>jjL- OjJUs IISCaj -Vj^- J^y? 
l^Li^S"! jiSC'Vl AjjJJl oUjj^J^I (_/9lj>-j tJ^Jl ^ J^JI ,*^r p.j_f>. "^j** 

jlji ^Jl J^jJI **£ <hJoj JLJ U £*j£ c jJj J^-^ *kjjy ^- j ^' M j> t 4iUsJI 

jJlJ t4jJaUxll C->UJ>Jl <U*JUj *Je>tJU~J LfO j! .S}gj..o ift\& /j* "^yt^F* li^-* 1 i_s* 

V Aiju> u^ J5* "iyt*s JjJj^- Oj>-U biijiM dj>a^j „Ju&dl e-AjJJi sA^-lj Ld^ 
"-sjyu vljil ^j* (-* jLaiJ*>l! "jijJaJI LLli Ol iijb- c_^-~o ljb«- JJ-*^ j~Jli .Is-j-i 
«ij-4 *_* JpU^j jj'b JpJi\^J& 4^Uj i»ji~i .LWi Jajlji» J^ 0_^JI j} .Jaii 
oljJlsJI jcJU-l IslS* ^ii .SjjjJ ol^'W W>1>- ajjJJI olJj^^J^I j! UT .j^SJl 

.dii'iS* WiiVl Aj*^- CU-J ^53 .AjLjP OblP Jiaj-t j^ Lg-Ul=f 0LC)!L;j CO^Jw» 

^ YY 



01 jjjili UI ^1 c5jj->j» jjai ljj> OjT ,j J~*> UI y p*J\ { J^i t 4jj->jiJl 
,U^>L> . L^jU-^-j cL^j tual Oo-^jIj A^Jbj-i oLUp /^ U-^U jU>* T^j 

«Linear S-M-b ^jj S^ ^j*- Ji - W'i^ - ^ v-r- £J*\ii Ol£*)fl 
>wLl ejjj»^. iysU- a^Ij ApIjI! Jii£ UW^- UUi; jl «Locality a^s^II» j 
i>-L>- N ^1 Linear i-JS" O^U- L* <yj c^U Ja^ jUj: JaJ^ll s-V-^'j 
^1 Su^Js^&l uwljii .(iUajL. iiib. Jsr.1 qa /«jlil «jjk-l/ jiaJl) U» Ip-yJ 

cf^^/l L^vJs^iOl obr^llj t«.j-^JI iJ^L«j tA~^J»U«ilj aJL^^SoI oVl^l U^j" 

^ U^-l iJijVl t JULI Jw JUi .i^bll ^ W aJIp h?jS Jl a^ ^ 

.S^^JuaJl Lsrjli-I obljJsLsiMJ a~-LJ~1 SJjJ-i ^j cSj^^sji j_pJ 01 *^iaiwj 

lili Js- JUl*j" JUJl AJUaijI Aj^ai OU dUl! tUli Ja^ ^UaJ iiL» ^ 
^yil jN tU-^i „OU-Vl i_ip( iLS » iJ->- s^Jw» a^jUII ^j Lk>-*>DI rJbJi jj^J 
V jl J Isi I s^zij s U*- aajw» Intrinsically ^.jt»yr W ^ S~*!i Aiia>-*^l 
U ip ^a 4«tJaJl J apj^. <j_^Jl o^/U^j l5ja!I lili Lili t_>yO M U^ .L-ft'^S' 
t, |jUiL_j .SitlT ajL^p a~»UI Aj^JiJ j^ lgjU~>- Jp OO^ 0j& -laii .a*1p ^j& 
UlSO^ liL&j .LjJli ijuIjiJl ,y> LgSUii! ^j^-S ^ «Vv^ C-jIjjS aIsL^j j^>J Ji 
*3 ^ cJ^Us)/! Jp «j U fU/lS' L$JI Jajw c— J c^ljill «I* d :^ AiJL' 
aJjJI ^jjj^\j ~4ajy> 0j5j Ji ti^l oLiSC jj^i! aJLjlL.1 aJU-L UjjJ^ 

.AjjSOl 

fUaJ iiji~- _ oVU-l *iaj^ (i - 01 AjLa>tj aS^Ip l$!i A^^^il A^l>- UI 
aVUj ia a.. J l»JL*i .jiUi.1 ij^I J Li^J ^1 oljjjllj l^jaJIj U^ iJ^>o ^J^ijf 
AjaiJl diij J AjiU-l JL>^ JlP Jw<Oti sUiaiil J A,LaAJ JT AiP L^PjL-J Jjjw jU 
Liuj" ^JjjJi iJL* .iSjt-^ i-ij^JiJIj <^jiJl Jijw ^P (j^kJ aL'UT Ol]i^M«j .Jaii 

jl ij^jji Oji 0U-^>- ^iax^j ^IjSol dUlS^ LS ii .^U»^ ^ oI^-JIj 1§J 
dJJJ^ ^ *ilj50l «.LjJ (jylji jS3 .U^-a><j ^ (jU-^i^ IJ^Uj *j tLLx> *^pUii 
^ J^o J^ 4 ^ 01 v^^ 'Oj^Jl (y> aLUi* t_Jlj5«- J^ oL-4-l ^j&£ 01 ^^ 

_ Ljj^- _ i*l<j i_>j^ oljJJl j» SJ^Ij Jp Aijail oL-LiJl ^jJj .^LJJ^ JjI* 
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y ,J>*~Z}\ jj^k ^b 4-jws^^UI eJjc jjU-iw 1 i y-^ .^Nl ,»-~~J-l aJU- ip 
OljJUl e-b» 01 dii Oji C-iyl Ji 4iJj>- k-JjUf ^j>j .L^iJwaj 01 ^i^jj t ((-U; 
lL~- c5j-^' ^j- 5 ^* iSy~^ -^ ("^ J^-~; t-^J -^*c^- OljJlj j& Aj«^>j^*>UI 
^l^p^L J^bJ j! ^_^>tj 5jji jj^ oL~-^ ap^^^ j} ci^U jj>j jv^jlj^ol «.bjJ 
a£ U^> c^^Vl ±SjL~j jjj J^-~; -Wj^ (t-* 1 ^ J^ iijl-j ta-b-lj 5ji ijjl^. 

_jt4 lp i^^J— \ si.» (JjjaAj .ijS ajAJI J>-b oU-~ws4-l Oli 2JLv»lsJt AiLJkl Oj^ 
iaK" jjSOJ r-ijA^T aJIj^p ♦^IjS' aJU- f.^11 JaiiL jLs .Us-lj JT j^ OjSCJl >U 

^j^Jl ^^b AiLdl ^jIa JJjU ^J k.jJ-1 jb&S'l . ^US! J^ill ^ _ 

a^-Ijj" Jl obJodt jjapl l£-^| 0} .Vj^iOl L>-jJj^~-j^3l (^1 caK Oj^IU 
aL^sI aJ5w j •-* *Slajl «JIp ^s LiJ r^^-sJ ** ^jv^j^SJI j^>-jjj^_^jSJI 
kj~jji l$J «W^ f^ '-V' W=i! J-*A> ^lj>Jl di^bs^i .Fuzziness ^j^JI 
OU dU-ijj .b$j J^JI j^c N ^«Jjk; aJIjII oL*Sil *J a~«j>- Ajj-iJ ^"b" aJ (jli\ 
ajI i sAOaiJI i UU: ^Jj>^> *S_y» aJ 0t «jLip! ^>-£ M 3ji Jj>- jlju i Ojy^Jl 

"Vjj ^Xi tiJj^ jLwi ^Ap «jJJl aljj J^ jj^J Aji jjaj Vl jt^ll ^jIp (^/«^JJ 4AJiJ- 
.ajjj! Jj>- aJJj^ ^ ^»7^ lxuw> 0j>j jJJi ^jP 

t^jj oli ^yji» J^yi J^ ^*^ .*x>lj>J! 0*y^ U^b>- Ttjjil Jljjb> tdili 

^Jl iijail jj-oLli i _ r w»^J! Jj^ C^~i^L! rcjjkl JsyCj lili Jb-o jl frj ll ^<-kl-o 
^ oJj Ji 0jS3l 01 buip U lil n£j^\ ob*Kj .Sjjjl J^ Oj^l b^J ^yco 
A^;ij*>\Jt cJbC cjjSOI biJ U-U*i ?L»L»! ^y^ fJb^ biJ ^jux« c^ljS' a*SIj 

^J *~Ju N AjI Ji^.*>b V IJla L«jj ^ U-Lj Jjjr I^Jtv» bbC» j^JJ Vj^io! 

^ Ul^^Ji Ji ajI JuN L^" L.j^T N lilp 01 apI^ jUJ^I Ji*» (j>jil Aa! 
J~rj JJjU /^J .*5>tj53l oljjjl" aJ o^k^ j^S jb^iil /^ ^^ c^~^Jl jb>i;Nl 

1V1 



J^Liu ( _ s £Lw-">lS' JIp ij^-j 01 O^jij -l^j^ Aws^iJI »Aa Lj^ oS Mann 0U 
^Jl uL^a)! ^ a>w>Ij *Slj* ji ULc izd^* ioU j»Lw>-t aJ Jj>-jj lsJJIj <-^tj& 

l J}\ CjbLwi-i JjJj .Av>l>- •LjjS' AjJu U«Jj-i *~ JJai> 'yj^ Uli? .iJj>s^ Cj^- 4 ^f*» 

jJIp U; OlT 11 d^i \>J aJjJ o^U-l jji-jc jbo UJ . 01 JIp 1*1^1 
*iU/> Ji£ ^^ilj ^Lw»-I J\ J^ajsil JUJl UjU OU <,aJU-I dik ^ .jLjyg 
*JL* 0_^j" J c? I :LS^jT 0_^o J OUjJ! _ Ol^ll OU c Uli S-sA^» i-iU- ^ S-so^ 

Ji« AjjJlij aJIjJ Ov'j* »j^* 01 OU J~>-j Jo^* J-^^ij -^^ J^ **j** ^J' 5 
•f* yljsj Ai iaSIjJI ^4 (J 5 ^ A^L-J i Jl^>- O-^-J \&j£ri> 01 <— >»J cyy^ dXJl>-^ 

.Oj£)i i*-» lu ^i i^y-i ^\j&\ aju- 2_Lj c^i jUii^i 

oVU^.j (jjii! OU _ o*>U>I jWiL; U^W US" . UjjI aJU-1 ^ «i* ^J Ols 
:ax>U a^o) J} J-^j^ J^^J ia^j^Sj! Oj^o! aJU- Jp S-U^h ^a ^JaJl <jjii 

APj^?^ j^ aL~L* Oj>J J aJLj^I i^JajVl «Ji*^ J Ajjw^llj Ajjai-l *AT 0} 

t$J Ll; Jl A^sliH A^j^So! aJUOJ a*jI; dj>^ Jj tJMlsNl Jp a^L.1 o^'j* 
^» f-^yj ay\jjd\ i_i-i^J 01 jlj-«Jivvlj «J?:. «J LjU t^iJJ LU ,«JUJl 01 U-i . o_j5vJl 
t ^J iL*Ss>-j UUa-« tU^^ys dj£j J Jjtij *-UJl Ob clffli AJLibU AjtjJaJJ L»^4 
j^p aJUaIIjI .A-^sj-^ai-l aJy-Li< aJ^T aJJj J»j^ J} 4^j apU-j^ 01x^1; 
aJJj -i»jj^ (Jl <JJ*j 01 ^^c '(j*^ 1 rJLJl Jp L ^ Lj^T «.L;! oL^L^ii («ijidl 
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jx ! 015" lil U ja aJ[ 2l™JL Ajaj»! j£"\ ja U ^1 _ j»jj oli _ jjL^ujI «II 
g^IU Loi* jSo J ^jb-ijjli .<dp y> U ^ Jp JUJI jJj>- J jL>- ^1 <dil 
■s. ~*& jJ y> SjU^lS" ^U! 2lJS" ^Ij^o^I ^^ 015" <u£j t ^j£iJ i^JLliJl 

^LL-^'viJ'j frUIwJl y> VLar-l l_~^2pl 4jIJ Jlj~Jl iJLfcj .4jL^P <LOj3rj «liwl 

0_*x> ji 4*~-^j 015" j»l iaJp j» U5" 0j5C 01 JUJI Jp UljJ Oli" J^i .jj^JjA^lj 
u U»- 4-«Ai; jl Lip ^jui. ^JJI ^j^iJl pjj Ui dUi5" 015" jJj c^l JiCi J 

?^ ur *iso, j 0^1 iiii jij^j 

^jLJ^jI 015" tjA 9jl~>-! y JIp J^>- (J» ^1 i^ aJLw Jl SjliNl ^ 
j^Jj 015" .jAp *jLJI Ojiiil (J (jil^ (jJJl Lb"^ '^-5^-*^ lJ^-LaJI J[ ^^ 

0j5sj 01 ^y Vju <dJ oli^aS" Jljj-iJl OjSOI J s.LiVlj Oj^-_^l a-b-jj ljj~~" 
<t_IL ijjlijl L^lj^II a^SvjjJl Ij^Uw" i/^J -*■** Aj»; :i l?ilj aUI OlJyu (Ji^ 5 /yi .aaL>- j^ 

■UJI jv <_£jL» lj^~^ ,j>J -^y^y ^ -^ ^ $ J* ^J^" <^^V "^ &k -^s 

.WajJ jj>-ji 01 y JuM 015" Ljj5" 01 OIa^j (Jl I i* ApL^jj c JIj-aJI 0^5CjIj 

ij^jJl JI fr LiS/l ^ ^J U> :^l J jL^ 4JI ^J ^ jj ljy~JN 2i~JlJ 

.((<uIp J~^~ l£-UI di! i ^ ^ibk/> ^UaJ (^1 J JiCi (_$! J <dJl 4J2— Ijj 

j! ^iiiu «jJj-aS ^~5" fuU ^ U5" ^ fUiVl 01j ^tt^jiJl j^ f-jJl IA* 

aJJI \jU i ■ ,o 01 ,, go,l?^ J-asjj cfLi*Jl isLvjl J oAa L»U J Ijj>- *jLi a-^i^ 



IYV 
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tUbj liU* UUiJ JSC^j JUJI jl ^>u ligi tv^ij^» ^jLp IjJlT ISU .Uli 4.,^alH ^ 

cL-p- j* jl U2J ( _ s Uj IS .j*, j* iSL» ^4-lj ^j tSjs-sij ^ Ji <US 5.^ JT 

<dJN^ j^i ^gle- jjj^U j^& jjf JUJl t~Jly ^ - W^ - U' ^-U- N Jo-il 
5fld ^ jjSju* jjSJI A^jJaj i* .«>^ *jjj-^ tir* ^-~~^ *i<* (_p <-^ :o^^>^"j 

jl jA UL>- «LJl U jls s^SviJ! «Ia s-ijly* -^» JjAl iji^^} V*^" • i ^ s ~3 J - **^ 
i_jui5c~~j d\ fjsz^j . ,,$.UjJL!I JU- Uli» caSIjJ! -_gij jl *J&l~j l Ja£-\ ^xiJI 
U 1-iftj cLakj Lg^aoj ftA LfiajjJ jJl tJyljiJlj «-Jfclill "^s\jj\ Cj\i.\2Si\ X^J\y_ 
^iS^o Lc jUTil j_^J M Ji tJU-l 4*~1oj .(^ )((OtJoJ( jAljjaJl *^i Ji\ 7-Uill fJLi 
^SO csJ^-j ^sL^Jl r-buiv» il Jjjis J^ jjyljA-Hj '^>^>^}\ jt^ftUil ii~uJ ^T 

jJij jlfsJ ;^>- U^jT iJLgS' jii^ iSj^ju izjai^. jlff jli .«^^aJ! jA ^-J d)Ji 
^1 ala «.iLaJlj JLJnJI ^Iji Jj& ^£J .<us bJl£»j jj£JI aUf UjJsi; J*s> j£u 

?^lp jJ a^ Uvl j*l t^-L-l 
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J* ^jiJ-°j LS ^ A p-W oi:y> *->U- Jp\j*\ (j<&i JJUJ>I «-i» ,**•■*- cu^ 
^JJI ((^ISOl c_~~Jl Uy» ?Jks^» ,_j9 ^Iji^l lJt* <jP j-hj U UIpj i -uli C-ijJI 
ijllj ?frlSjj frU— J! iiUii .U iUi <ulp ys LS' ja J UJI ^ «.jJ» JT jt s-ill* 
jS ! » UJp iU^j "f^^^l fllaJl ^ ^S\/ 4«~J iSL* lillj fts-Udl Jai-J 

,_^ ^1 pJWl s\4 jJLb- OJ^j jii .dUAS' ^ frLi.^1 lili oVjLJ iJlU 

4J*>U*JI ,Ja?*£? CJOO <W2^t* J^U^ lg_*»_~j U jU cilsL^J J^JJ v~" ^J^ W^J?* 

.Llp ,JUJI jJX :j 
_ a^jj ^s^-US' PjLr^b .JjU~J lijj j_/^^ s-f-"^ '"V ^j^^. <_r"^ pk»-** 

Oj-bjj ijjJji^Ui ♦ii/wj .ijujajl ^ A^lail i^ikAl ^Ap ^^ _ JUll J~~» l Js- 

otj ?^»i£ji <_-~ji fjL. <jJw2j ^r ^sir ^^ ijbb j*j .tj«Li ^p a j> Lui 01 

coiU-l <--_~~j _kiL~7 A^liJU >ljj U ^jIp u U-*j - SjIp _ ajI ^ jjJiS'b» 0_^J 
„lj^- *l*j stij^jl ol&j»- U^ia-J ijp\ h j -./ion aJj^sj\ oU~jil t_~j— j s-tSjj jU— Jlj 
Jujll Jb c JuP t^U- Uli o\£ ISU .LJb Jxij Jij^ aJL 2JU-> ^JlSj N dlii jSO 
*l Uj-^a*^ IjJJ jlS" ISl s U i!L~a U! .i£jJl>- Oj^ 7s-*4y 3-JLjj b Lis i d^Jl ^« 

1±Ia iiJ^-l ^u >ir «*JtJI r UiJ! ^ ^T^l iJiP J^ ^Lj^Jt (JUJI jp jJU>. 

U^j iSliA 0j>j l)I i_^ "tit ^j^AJ jl JjA«il j-P jy jl jAj ^x! .^S^ 2ju«j 



^ Y^ 



facebook.com/ketabme 



.LTjT jLe- aJLJ iSLft O! - aJ^— A&ij - J~**^ 01 ,<s^~-> Ju^b" JiC .^S\£ 

ISLiJ Jl ii JJl Ap jS'jj L_jfljS" a*~J J^-y lili j!_^J ^»Oj^J! ^^«iJlj 

Lcj .liSUj jUJl Jb ^L<ll 4_~vJl «/^lj ijUJl ,y 4jUw ^ L£r ~«-iJl («IjaJI l$i» 

a.AA 01 JUL i} t<U«AJ lUP ^-l ^ls^" J* U«j>j ^~~«JujI j»UaJl OLw fj~* 01 

U L*i 0] .Lfsi«j ^ U^y^j ^ Contingent»jjW J^ljp ^ J"ji oL-Jl 
U J^ ja lili ^^Jl jl c~^ tdJJi ^p OjSC 01 OlCVl Olf lii IjJW- Jj^_ 

.4jii irj^- j^ s-is* 1 lJ^ •^-^ ^^ y 

t Lili .3jjL>- C—— J il*lUs*-l jl fLil jl (J^l** - (Ji _/~~^ 15*^' cJj'<-,<-?'I t« I 
jSLto 4J1P jA U ^J-p 015" lis] Ljjj-> 0_?£o L i-^i .((Ajjjj^s» ^j*— o aU^S' 
0^xjj t4jli jj^-i» -Cli aIp iJj>h (Sjjj^^ t-^^ ->>-l «-^ t^l j^ Lli Ji^~« 
.Lbk» _,>-(" s.^ JS" OlT U lil Jjol jJo ^ 

juTij j^?* .<*~yi (i ■sujj-^ «-Lii y -^^jj <^ a^ 01 s- ~*-^ jj- 

L Ai^ yjJ cLgJ oa/ ^Ji i±>lo>-Vlj t JUSI ^ L*ly ^Jl Wj-i)! *LiVl ^>- 
L J( -i OlS' \h\ t tviili (jU j j .«/L- e-Lil l»j^«J 01 c_->xj dJUJJj <.Jl*Jl Li k. 
tjJcj V aj\ :<u!p jA t> ^^Ip Lib OjSvj jl LJ kjj Oil fulp _y* L ^ip «jj^-aII y> 
jgitf jJLJl iJU- 01 dUi £■ .^yjJl ^1 «^«ry cS-^ O' £^~o ^ Lfjjj** 1^ 
jJci] diiAj ii^iJ ^ ylrij^l *LiVl £^r Oli vlJJJJ c^ Jl jjy. «^ jl^^^^b 

.SjJbj- 0j>O 01 ^-TeJ 

A» J^i ?<tfli ^jjl (tOj^Jl)) ^-ajj«j" <A>-Ij (j^2J 0] tj5^" O^JI /^ liLi 
Sw^lj 4^^Jj (^y 01 ^-*-/2J! j^ .ApLIj Ijjij-^l -s^Pj L IJjss ^\jjjj^> iiii OjS^j 
liLs^» Oj^JI OjSsj jl i!^~«j Ap^ Ol A-]ax^J 0i| .1— »l_y-^9 LS ip lylf Lj -_gjl 
y.1 li^T L-i Ol AjUw? J^Lto N L Lii J^J Ol jjj->li Lj5" j^J .«uip ja Lp 
Lj i^p JlJ—i! ig^>-j vL^I ^Lii 01 JLaapi ^^-^J .,j>- Lak^» j5^of jl tj^j? 
.JJi A*; -uiiULv L IJUj t jJJi ^p 0_^l 015" 

Jil ^ L* aJU-U ?4jjj^>> *t iijj c L>- ^ J^i ^jbjoiJI jylj* ^jp liLi 
,jyj cijU v*-L> /^ .SjJjIj L^j ^j j LjJi ,ju\jj>}\ «Jji j^j L «jLi :L-j^5j 

\ A' 



Oji-ii>o tiLiUwi tju\ji Ljl .*>L'I <uii U jlj Jl^b c«.bj~«Jl *»Jl«j U_Lj 4j! 2uj>tJ) 

ajjjJI ijji\ j! Juj4-I <-3Lj£'VI jA Ju>- JL lilgi .,/**? a-* L^/?«j 4J2jL> Lgj! 

e-b-lj AjLjw' AjjLjj^i aji! OLU- y» i I <uLJb- i La «L^i'./fr^ OjiJIj u-A*-v« i I 

j I tsjjjrj» 2ijU>- 5jS fJU* 01 j^JJ ^ J* ^J -tSf^ i£f J^- \**yrj ^j 

.dlii Oj-^s Crijs^* UiAjs* ^1 ^^Jjj** ^ J*J '^ -^f ^J^ ^^ lT^ 
j^io jjjjL-i'jl a*»U- ^ Atkins j^'l _/*> ( JL«S}\ Ji* jj^Uil «.LUJI ,_,**«» 
J\>jji\ JUJI 01 iJjii A^j» JjU- OjiU «Uf b V"LVl s.Lj-a11 ^MJl II* ^1 
^y. Ajj^ ^ d^tJI 01 Oj-jLijjiJI Jji .Sjjj-JaJb <uip jA Li' jA Jj JjjL>- ^r-J 
jylji ^jf qaj J>\ «.LUJI jNja «AJai .^J\>^ J-*p jA UjjJLII ^ dlil ry^il 

J»>__«; UUcI 01 Oj^PJj J tJL>-j ^v^bj UU-^-a i 4>*^J-L* 0»Sw*. «U9 s.bj*i3l 

.ajIJj LJLk^ J— oli -W>~j^ _/>^ 
.L->p ^rJ (Ji LL/^yj ^Jiasll ^-^ II* |J| *-s-*L^aI Lg->-j uO 5 ^ ij^ 

ls* oW f y^' i ^ 1 r-^ 1 * * li ^ p l^ 1 u^y- ^f- W / L " ^ J^ J** 

y 01 ly^y LSbj '<*0^ V*LNi **s«W <_£yV Sjlo-U APyll j-^jLjJI Oli; J?- Jsjj 

riUsjyJl ^Ull Jy~ LJp i_/y ^JsI^j 01 i_— -Lili 

L£yJi aJjI oljJJ _ iay,j S.,igtb' Igjl /t* _ aIs^jL» 4iy* OjJIjj^sJI cL^? 
OyvLc _ 0*^1 - *-$->! .SJJcuj Aja^»j^ olj^i *u> LpLLJ Lf!*5b^ y ^ I ^L-Ml 

OlijJaJ J W*-? i<LL*-a!I 4jjjJI {Jjii\j ij^Ja^Sol (^«i!l IftU^-jj SJj-jL» hjlaj 

^ Jbil IJla 01 Ml te^bi^ Jil Jlj; ^ LgjT «j .S^pIj JljJ U 2^iip 5JL>-j>. 
jjjsd! I Ia jL^> ^j .Uajt c^jil 1 ^J>^' (j^ 1 -^* Jpbkil r^.J Jjl>w oL^iiJl 
(jt (. Jjb^- -U^jJ W^' aLs-jII J^-l j» Aj^2ix!l 01^^X411 ^y JoAxJl iJbA tAjtj 

«yJ 01 - U a~~JL _ U^> ^,-Jj .4-jiU-l *>ULi wj^l v-L.Nl c^jaS! a-^>- ^-jj 
.^*AJI flbfb «ilaJi I la *)La <,^jjJ-l s.L.jjjiSl jj» tl^f jJi ^Lii^l 0! V e/ ^' 
cJjj-iil s-Lij-ail Oy'j^ 1 j-*- — • I^~^ -i 3 -*- i^l lLjsi\ ^a ^^iiii I la j^ SjUJli 
^1 ijy^- 0^ biU^^Jij SJiLv 4j">li^l ^_lkij tajly) /r JbJbj- Jajlj -ij=rj 
^ j»l>^Jl ^U ^ ^A Ob^iJl a_»^- 01 jA v_Jail .UilJ^I jIj^-Nl piU 



\ A^ 



facebook.com/ketabme 



^ jU^>L? «jjS' iil Throry of everything t.^ \f kj^ ^*~i L» 5^ ^ 
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a^M j£=aJ SjUj^ 2Uj1aj 



,, %.k*j ■J<J£*tj .dili tl)jAi£*j OjjP «.UwU- *<.h>J! s-iJ* J^ ^j^ J* 

«U- a}j\j>^S j»\J\ cJjJI (3» i— >_jjjdi jjbM JaJ-l j! super-string aSjUU 
^j . jUjll _ jlS^il a~j ^J[ Ai\^\ _ SJljj-iil oUjjjUj tv-L-Vl ^jiJI A~*sr- ^-^ 

Jjjis rtJjlj iibAj .Uli? s-UA>- C— J «Uijl «Jufc .JxU tj^^ -^J tS^^-J ^ a ^ %J> 

■s-^ J£" Ajyaj/^jbS' ^^i* .Uli s_u-j^ Juli olj^vij tLio 1 )! oMjU>^« ^» 
JUVl Jl elff <tj& s\jr\ Barrow jjIj dyr jJUJl jj*j /^V* j?-^" CJ- ^->^ 
<jj]\ ^IjjJiH -5_>>-jil U&>- ^~p j&j (ik^> iiL^* ^ '■ij^' ^^ ^yilsUJI 

•fj^ .r^ J^" ls* < ^ a *^ d^Sj\> 

jS^j jU .SJjy Sj^^I -W d~*^ 'i^W <i^~^ olik» f^^W »-^a* ^.A^' 
oli! I AP^dkl "UJI^aj tJ^lj Jj-j^> i/^jj f*U=J iib* dj£j -lai tdJJiS' _y*yi 

t_3j~» Lg Lj U JS'j tijjU-l JL^4 ^ jjbJu^l oV^U^j cjjj-.i'li L ^-Ja_ / ^5ol 
j^ J^jjPlii Sj^JiJ C-*~£~>i Ult> c ( _ 5 Ajajdl JLJ^I OLlkx« ja a}\s*v> ^ *^I~o 

i*- U- ^ Di| c«l-b. Jl ^iUJI {j> jLJ>1 «1* Laij U ISU .^ Juli)/ i i^JL^Jl oUu~« 
j> p y Jj Ljyf Uli OjSC ^j ,U*J! .A^dt, j I ija^^AiU *-g~~iil s-L-UJI tcpjj o V 
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Jij .jja^jlj iDjJa*>UI oliJj^ i SjjUil o-U ^Lp a4 j| jl£.^/L i[ .IfJlJu 
Jli»l -jj» /r\J*>UU5! AjLo.*5UJI *^> jJUp *jLJ1 OyjJl ^s jjg.k^ (J| Ajjlill a-i* Oilp 
jl /^ Vju ce-b-j Ji*JI i »jj-W jjSC" jl iljl Ubji Ulji; J-yi i_£JJ! Oj^o 

ji _ jt Tw^ij .Oj^Jl «LiJ »1pj A-pUJJ U>-buiJ U-^j *-Jj jl (Milne) 
7t~^>lj itjrbs**! a^Ip AiA^JU LIS s-bj^uiiJ j»t A;-j^ ol^sj aj>i _ «j->- Vl Ol_^uJI 
j>i-JJ L^b: aJ^U^ jI^j jl Jp A^S"jtA jjb- t> IAaj .,»U)1 jLdJ j&\ \J\^j> 
jljj^ a_-JI «jjjii» ajUJI Ja» : js iil jijiki Lucasian iib^Nl ^j^ 

bTy U liU ^^U^ > a~^HJ *JU-I «-i* J' e> Js" J ^U J* j^ 

^ l^li Uj ^jlii-i jtfjS/1 Jp JU-I J^JI JIS' lil U J_p- oLJJI f jlp UU- 

4ASjl>- lX>-y hj&> jyj6 jl »c*2»lj}! Uai-1 <ji jl Ju«pI -G| .j^y -*-?-jj jjt *>Ws 
tjj^'l i_~~Jl .»— >L**1 SJP Jp jb r\zzSi\ IJLft J| cJ-^>y JiJ .a-^ij jjSc^- 
tL^bj aJL-ju «toy universes^-5 £)\j$~h \j~£ jj-iib-> jujJaJl jUbj^l jl jA 
. JjSll J^iJI J diJAJ ^_Jl o>-^ jOJj to/l- j£ j>j Ui/' *JtJ 'V ^Ij 
< _ S S^U .i^^f «JyAP ik.1 4b%j caJNI LjJi-l ^jJl jj£i! Jli.1 ^ U>-lj liLli Oli 
^-J ^JljaJ j*V a^-Uo jj>Lw Lili _ J jJw LfT _ ~4ji\jAi^[j J^l ^1 LjjJ j_^j 

oLj^yU ,t|jli AJkiiij V>^l Aj^lyjjVl rj&it ji*^» tAJbJl Ai^LiJkl UI 
^Luz^l jlSw>^L ajI j^ i^J' ^J^ -^W^-^' jr^ ^^j^r^" Jp { j^i jl <w-^»j 
oU^.uJl ^b^l j^L ^J aJI ^'1 toL^AJl f UiJ J^b ^ oL>Ljl ob>i 

J^J jl s.^11 *-«jj .^UaJI /7jb>- /y f' j— J ji t_-w>J OLgj-UU .oLsibJl jV» 
LfcS' .iilii^ Liki* Oljajai^^ J} ^^ *— 'Wi*^ j^ ^-^ 4 «AjAp Olpj^>^ 
_ \j>j^c- . ,_Lj^I ^y Sjjlsdl 0A4J Uiy > Ji J j^ ^y^ aj-U-I aISLiLI Uajl iiU* jl 

t(3Lw^'l JLj /^>l li|j .ZL~Z* OLgjjJl jl jA^J jl 0L|jjJl fUai ^r«-^ jr* 

^ Ai 



^iiU oJt>- 4JU* ( _ii ./»ljiJl dl!i j.->-> ^y Lp>*-^> ^^ i^Jl ^xc M Sj^^w 
j£3 ^Li^ Sj^ :*Lpj*iJl >V-jj Lfc^ 4?^j ^ ^^ Stannardj-slili^ J^Jj 
_k«Jl IJL* lili L^jI Jj Oj^-jJt <J jj£j! ^1 iJuT -kas ^^J j~Ju jl t_^> ^^ 
tjytji qa oJ^lj apj^^> wb«-jj 0! Lo^f jlS" lilij tLSO: jlff jjfCl) Ju»-jJI 

jj^i .LjjT ^^h OlS" U4* l5 ->Ijj flk l5' ^ 4~^ j^m jl Jj^ i4~sf 
^^j t^ULj . r ij^Jl dAJi ^y \f.yr bj><^ ^J^Jl J^l ^ LS *^J oU^lj^i' 
jl£Wl ydl ^^t^j^^JI Llskljl *^>- ^j-^ii jl jjj-i^ jj& ^ LijT dlli jp 

.<T)j/Jl ^ l^> 

aJIS' j^SvJ jl /jp »JLj«j)) j_pO-^ 0^-^i ^T^J J' 7?I^U~J '£/5-^ ,P ^ft" (Jt 

JT j»JlL" jl /<-ia£~J *JjL>^ -J^-jj" V il ...bJjS" Ji* jj^ JaAjP (J- Jtui^iS 
ijy/t; fJj»j jl «•(<**' J^ ^^ki ^Js^mJ ( jli .aIsL-o JS j j»L^»Jl Li j liaJU-l 
J^ s^ ^ e£y Ld*=^~- w^ J^ J*^ ,y LS7J j 1 j^ -W y^i 

.(i)«t?*^>! 

ijJW ft^J- J^ J^ts-a- ^lj ilS» Sa^ «ji JT ijij ^p d^>JU t Jbil 
IJl* jl jJLj iaJip j^ LS" ijjjjsi\j jj^j jl u-~?*j ^Ljjjfii! ,JUJl jl r^yj 
jl oUi jlSC^'l ^-J i| tjjkdl JL*jVi LyL^I ^U ls.b J-iiib j»jS^> d^»Jl 

j ( -i tU (_5j-^ J^^ '«_/" L*jl-i iiLi* (<S-j l3_^-j ,j»ljj J-^U j»UaJ jA Lj*>lip UUaJ 

*»UI j^ki—j (jj-Ul i_i>»» Torrance ^j^jy cf^y l -^j~~^' L»' .j~~«^ jS- U 

Jc>-y cPerpetum mobile i^s~^> ~<6 'y /y ^yt y> J^SOl jL iU»Vt jI^pI 

l>-b lij^^w» d^-ijj cajI^j j»Ijj (US' J~cu cLgJli j--i; AXjiU- iAjIJu *Jli tAJli 

j^ij j^xil i (Sj^yr- s-r- ' ■^^- A i^"*^ J-^J -«U^ ^r*- 4 ^ 'V' *— '-^ ^ vbj- 5 

JUL .Su» Up j* UT j r \ j' ^j^ lili } i J^l JU a^j, jl ^ lili 
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Nl a*~-jj J& J jjSOl Ol ja a5"bJ Ol A-ku-J Jl -i£>J LS" 01 L-iil p J^J bis 
c J .j* (Jl - bJjS' jjjjlji 01 (sS^J.! ^ L$i .(o)sJaii aJlp ja 1*5" O^j Ol 

?-Ui«j sj-SJ (JJ C^JJ <^1 L^J L^^^Lj (Ji JaJLJ Ai^JJ (Oylj^l (_j* - l^k-^ 9-lj^J 
Oljj^2*JJ (JUbj cL>- JjJJ L$J ***** (jJi\ Jaii (j5l»it Oj^Jl jA LijT Ol L; Jj 

Jlj^. (Jl Jjd jl .iilji^J JjLSJI Jlj^ Jl Oj^JI Oil OjSw- llf» .aJ Lu 01 5-p-IjJI 
01 *\J ISI Nl ^ OjSL* ^U^-1 .aIU- ^ jL^ g;! aUI c^jJ 015" lil U :^buj 
^jjlj/ «bbT (i 4Jl^>")/l sJl& i^S"jlA (ji-iw- Jjjl AiS .Jt»-I Alap*!) 01 Oj-i L5 «^ 
Ji* A»t" eJ^y» ol JaJ j* JJS iOP jl t Jaii a-b^lj illiA 0j£o U4J :/<j-«_J yry> 

J±* «oi^ *^ syry. t*«*~jj tLoli aJL~^ oL jpj tHeterotic aU^JI a> Jaj 
4**Jh ■£■ J^L-ii Olj a*JJI Oylj* iSy^ ^1 as* 3 *^ (Jl ^ij-^Jl oUSlSol 

( _ £r ^J .tJ^pl N UU c^wsNl r-ljaNi IJLjJ J&&> xJl> ^Ua ^J aJI Oj^o Ji 

ttl 5^ 0^5" (J ^^ Ui v^ r J» OlCNL . J-UaJ IS^I J-b j^ N aj! lJ^I 

Lij ulji /vi ip^i ^ tLu^i (^ly ^i . <u_^ oS ijis^i jirVi jaj 

j-Lj f, U. L JJuil <—*JigJl IJl& ^>- /po ,L^*Jj pr J*| J^ ^aJgJL ^t^^J ,JU cLaU^ 
Ol jpl ^y ajjJjU oU! JLp ilU gl Jl J^ill y» Uj L& . JbLl ^ L** 

j* Ol A>-jJ IJl>- AJa.~.o Jl_y«Jl fllgJ SjJ^I OpIjJIj i^jii r-b"l eilpl LjJ <LjJ>J- 

.aI^Lw ^5"l Oj^o" Ol s.L)j-jiJL5 5a^ J. I aJLJI ojjljiil Ol \^> Ol >_jw2JI 

A-iib. u-Jy/ 0j5")) aJLw> AJuiLr jLcJ ajJj>- ^tSi Ai^Li^> Jl j^p! oNl ^^ 
Ojx!l Ol a^u-j V IJL^i cs-bj* «-Ijj^ill Ocyl^l cJlS" J ic 1 ^ .aII^J 0_^>j t» UIp 

*-^j AJbjjiil Oylj* <^j£> ^1 (_s«~! ^'Jl J-vaJI ^ O^i U^i .Jby (JljJ^l 
JjjU Aj tJjlj (jjjl r-j^ll (_£* Aj-b isj^ (2/* ^^ "^S-y^^i •Vj^' V-^ ^Jt-" 
Jais ajI y\ 'L^J 9 IjU>- 1JL* 0j£o JUu i^JI (U^aJl (J Ai*iil> Jij ik*Sj\j&j 

JL^ ii*l Jl oIjj-aJI (i frL5 -i V .A^Cf t^^l oljLi- aJU/ V aLJ~- ^ j^lj 

Jj tAj^lyijNl (jr >?~-J '«-^Js^l Oylj* ^* U^l—jl ^M Ljjl «Aijj isjj^ Ovlj*" 

Jyi _ IJulI d^>- ^ - 4a«^ 1jLw»I iiba Ol J^jl-* JU JLaJ .dji ^ 'n-^i Aj^aiJl 
(Oj^Jl IJ* j» sj^ bljjiiJ Pj-^ ^i» "«^j* uy^y ^1^* 'Jj^S ^1 ^H^-*i ^J- 3 



u n 
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J_~- ( _ s l*i .LftwUiJ ji\ OljjaJl Uj^ jJ- jl v_^j iLi=U eJufcj tA>-jl>- (J ~Jj 

j^W» lg_L)JJtJ t j>-£ ^i-~*^ i_5 J "^ Mf ikL~— J j_^X; jl v_^?*J tAj-^ -Kjj~* hj& J lili 
^yt^aH j^SviJl aJ^p lS *>-j .Silil i}j3*J LjU IuAp 9y^sy> Jj^ UjjP .(( jjSol 
^Jp Jji L$jl V] iLSi oUjja-^Vl »Ji* jl *-«i tlsiot ^ C;\jjj&i\ oU^^jsl 
t_-^>cj cj^Jidl Ijj& ^y)) :JjjL* ?t^~-jj . jjSol ^» <Sj*-\ ^j'^j oLijjOol j?»a* 
I^Lp J*>^>- y yj- jj-5 oJui» caJ-^ -Kjj-^ ^^ «A»-^- ol^laj ilU* j^SC jl 

.i»j^II 1§i~»^j tL-L»i 4^j^5ol JLnJI ^sJaj ji*^ f-*^ <_s* <-^>**' ^^ 

U J-^il jl ^^ <jJJl IjlAI 11» ~>~b" jl l_^> ^^ Ji' oL^ki jl ^jL j£JU 

.i^jJJI jjj U JU^ yi If; j~s)! ^^c N ^1 JJaJ! ^ ^ j^j J^-h (^1^1 
_ J lili J™.- ^ _ Sjji j_ji A*Sly .^^jSL-j^U JU^« ^ I^Jj* IJU jjZL Jij 
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^UfUiu 



jlSC.'VL jlS' <jlj caJp ja UT jj^j Di 4ip ^£o J ^tjiiil 0^1 DI jJ-j 
^JJl y> t U» rj&Mj c/W- Oj^JI Di JjUJI ^l^aMli .<u!p y* U ^J- Jj. Dj5n> Ol 
j~~^ jl jjj-ili jj^~- _ 1-U.I D^-~^ j» . jL»- dji 4J^ .^^^Jl JUJ ajIjlII /»-U> 
AJl^| DjAjj „UjI 4a^*^ Ol Oj.i ^2>- (aA^j -c^y ^Uuw^l /»IJixi~>lj OjS^I 

jlj4-i Oy £>^ 01)) : J_ja. Barbourjj^jt OU lJj-^UJU .Jp- iiL* 01^ ll p+a!>\ 
.(OiSjl* ^J- ( _ 5 ili> j»UaJ JlSvi.1 ^ d-J>JI jJLp tijA>o 1« La »^aJI v^*b 

j^'L» ja JjVl (J *d.l -cr^ 1 ^j j* («JLLi L~Jl jL4-l Ot jy,j\;. £-^j-:j 

t£of OlS" ^i \?r^y^j>!>\ AjjJl JajjjJl y> 't^^'j -SjjW Ujil jJLj <_/!! frlj>iJl 
i^jJj <d!l)) Ol ^IjSOl dLj^w» U>ju UjI <jJlillj .AjIp ,_-* U jjP ( if- jjSj 01 
0^1 DI ii£>- iiUft L^-lj .A*^l ^ (^Ll ^'Ua^l j-^P iibA ^1 Ui>Jl 

j»lj]| iJU* ( _ r J ciULi. DjSo! ^ L-j ia; D_jSJ jj U^ teJUail SjLgJ ^i .zj^y 

AJaiJl si^ /,P jO-TjU ^P JiJj .«i iaJl dib jyti\ J& Lij Di JUJ A~-^\j 

jUl ^ csJJl Ui ^ Jl ^pjJ ^H oM^il JT Jl O^JI J ^„ lili» 5^1 
(_£ji~i! oU») Oy^^ ls* *s^ J*> '}£-\ Cf L~»l>- Ipjj i\[iA DI JlSspI 

<L^pl 11 UlJ \^>jf- C~*Ji JiJ .sJu^ 4-JgiN ^>Jadl (J ^afUajl-L AjaujiJ (((_c^^l 

^jOjkj s\j\ J& j»o£\ <3y* ^~Jl llfij t/D^I L-^aj/ ^l^T ^ o^ljUI viib 

UjiL-jl ^y. JrJ\ ^Js- ^\j cijljjjl ^ JjjU Jy\ji Di UjL- O^Ti JuJ .Jais ib>! 
dUii'j iJaiJ s-bj^l Jyiy o- 4 Uj^Lu^.1 tl ^r N l$Jl Vl cl^l^JI s-Lj^iil j6\ji *^ 

4jli ^JiJ ^ jl t4j^siji Ja; i o^j>-^l 4P^lll LJUl]aI;\'lj (juljlli L^Jb y^| 
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«Ia eLi (jJJl iijJ_JI £-iLJ iJuil JSJJI tS»bAp oVU ^ .ij^il 5^SU 

ajl~pl V^«J dJJJJj <.^eji\ ^^J-j^^olll i_jjjjjl ^v» ^ ^Js- -Uj^j ^Jaj^l 
AJ Ji> oLw dJ-^ oUliii'yi eJLfcj t<_£ji~J>l aJLJI Ojiljiil eA^i ,ULw> JJ^« _^P 

.ApUJl ijbjjjLll ijul^iil ( _ £ 1p A^Ia ilajjwi 

u > ju> o^s; 01 jdi ^ jir jjuji of ^j ^ ji>i j^. j£& ^Ji 

0~~ L>-jJj~Jl Jb>* ^ Sji yslii j^l IAaj .y\?r ~\*\* <uxJ L caJp yt 

jl ^xil ^y j 15" 8 lysU- ,JlSo4 Jlp ^ <-ry^J J^J «JjW- ^jA A-^ijVl Obj-A*Jl 

t\jfi\ oJlS" jli -c£j~^l -k^l (_s» r-^J ^jy- 4 f^ -^^* *^~2 > " '^><» 0_^o" 
^U-l Lg-Jy jl>J i^y- ^J^ Oli O—J AJL Jaj Vj-*J tJ*A» Ajlj-ip OI-b~^lj 
a.igi trij* y jl 'Vj^ Lajl (_s* (Jl*il jl_fr oLw jl ajLJU- j>3 .La»»lp JIjj U 

^1 ^ CL r ~J v 5Jl a*-^ u-j J»l Jl*U a^-JI jJU- y> U jLcj" l£v>-I *-»— iiVi» 
sJ-^i t J ^$jL* y I i-Jill A^Jlyi! «Oa cOUi ^jIp a j . jjSCJl ^ AjAJaJl k~~J 
( _ f Jj<Jl ?- jj-ill jt» t^-Ji II* jy^Ju jlS" L^.j t^-iS^j li*p jiTl ^1 L«2 ?*^ll 
^1 ^ ^j^-lj aJMa*JIj tjJW y> li rc^>jJl I -i* 0|)) ^jy" Syk .aJp ( _ r ^J^> a1S" 
(Joit LsCf ^J jj&J ^^Ul JsLii^l J*4 ^Ij ti.1^1 A™^i dj&\ J^C 

j j\jcJi\j fat- y» a h*\&\ *iAs ^i ji j*>u ^ ot .Up Uj> lyf j. 

c*-j ^1 3ii>Jlj 4,yrJI c^ iUlaiL! J^lj JL J**, ^^gjl ^JUJI ^^1 jjSOl 
UT Oj^j jl \j^^ ^-J ^'ijj^iil j_^Jl jl jA aJI o-U>y c^JJI r^Ji\ 

jl lupIJai^L (JJJI j;~-jix!l 9 y' Li .<dl^ ^ ip JjS^j jl jlS^^/b jK" \'}\ tjA 

?_>JI 4S^Jj «i^ J «Jl ^y^ 
J^J .b'U-l 45-iji! ^ c^JJl ^-—4x11 J» Ak.^.0 iijU^. y (J ^J| V j! ^pj 

t^[ «.^ J*>U- y j_^jl ^s s.^ J^ ^„oi; jl£.)/b jl jLJjJI ^^ Jjb>- 

( _yi«j ^ai*s«*l t^ybJl Jvwil ^j» OjS'j Lia .a^aL^. 'i/ 5LJ— i dJJlji (ii^Aj 
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J> Jvsl <J ^pJ Dj^Jl Di (j-L-l Jp ijia^J! 4^5"bi| «I* oliJl 2JU-I 2y^iiJ jUaJl 
j* A^L^. ^ iLJL. Di Jpj£> Di Uli IM-I ^y» ^y^J .SjJiJl algj U-J t^yjJl 

tjr Sj~^Ju *Zj iLJLJl dJij (J ij* JS" Di ,yl~»l Jp t4~>y 5juJ~o ^jA _^~iJl 

j> Sjj^I iLJUI dJO; lili :^JI £. iTjja. DLjNI Jly U .«J jjl^l ^iJl j,> 
ip*>L UsiJi eJLft Leibnizj^J yO -Va! ?iLJLi <_£l Jj>-y lili jl i«.iy>-jil SJ-^y 1 ! 
yp r y**' <*J\£ ^ c^-j^JI ^ LaL^u ^ apj^>^ J^b; DN bJjPJ J">U^ y» 
.LL^w- lyl jJJu e^-^ij f Ji ^hSOl Dj^a^> D| JjiJl DU J^j .JjjLJI »»->ls£JI 
.^k&l UJ> DlS" ^ ^ JjUdl J j^ LI jljj ^ 

j~~j£ t Jlji* <wj t -sLSJ! i_^^»JI |JL* ,j~aJ >o «.jil ,^~»l li! c,J jA~> L»3vi 

j^ J _^~~iJl dJJi S\ t jK^J Di c£j~* jU>- L>jJ DjSC J jj'jjp cA*-JaJJ ^J^s- 
IjjU- LSbyi LijS' D} - UjIj Ui' tjeft* U S-ie^ (_5* 'i^ijs*^ (J UJI i_aU- jl rj^*- U 

«jjli D_^J Jti ^1 Aj-Jt!! cSyiJl f y' L*i .ajIjJ lj^-~aj *J|3 J^- 5 ^_P^ ^ D^ ^ 
«Si; jJlji- SifJLJi Sjj-^JI ^y. jjj-l ^ji DI DlSO: i^Nl j* ?UjT jl>J Di 
.4I*J -y Uji i_~=^-«J y-L- Li» ;4jtJaJJ 4JSjL>- Jjl— 'y jj-'jJi t>° i^ai- t/ i-'J^' 
..kas ^^Jl jl>«ijNl J t^^dl y* jJi-l dj^i Di y£-C N tNjJa^. C^-i LiCi 
J jUl £bj ^1 t |lTi X' V*j ^ J-^ •/» o^ o^^ LJI tdJJi ^ ^Ju 

SjiJl «Jl^S .*>Ui ^y>-^Jl ^1 Jaii ^yCj.1 Jl-wu" dJJJuj ci^T 'j U. Jli UT tO^^Uil 

^y» _ *i^>o" ^1 *LyiJl Dyly (D^ - ^ ^J^ - ~^jy-~~* \-&y^ (J^ t^-l-^l ^ 

.Dt«jJl - Dl>il jjJ^i 1— *-£j - t^^r*-! frW^i Dr*-^ 

^ DjSlU Ijs-^sj" C-«Ji ^1 4P-Lil (_gyj| Di DjjJjA'iUl JjL>=j DI ^yt-JaJl ^y 
cJui«Jl S^^j^zj jl y^s- aUI DlS" lili ?!JLfT l-ij^-j Dj^w- (jjiJl y 'r y ^ ^ .^1 
II* Jl a^-U-L jyJ^Jil («s^r J^> ^ ^ . u ^^iS aJl^> Di Lu^r ^L-o jSLs 
.Jl*JI ^y ^Jj AaJI>- SyiS" jl t^jli A>-j^5' <dil j^ju Di J-^ij «-^ajti .^j^jiJl 
«jJJLli liUlC ^l SA^jJl c^jiJl O— J cijiJlj (J^ijJ! Dj$J Ji yiVl *aJl>- Ja 

Ji (( J'iUNl eJliail)) Di Leslie JyJ Dj>- lJj-Ia- 1 ' J^W- Juai .i^lSCJI y>U-l 

y> D^ ^J^J- 4 Dj>Jl tL^y 1 ! OLdSo .Djt'AJl J} i-f*=!-ji »j^* »^Aj 6 LajJU j»jij 

AJ*y J_yrj^ Dj^Jl Db bU^pl ^^aj 4JJU DUNl» Jyj Jji .dii-iS' DjSC Di Ju4-I 
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C)l «(J15U-I c-JJa*)) (^k^ („JLjS" SI tA^P i J >j!:\ jAJ Ji .(^ \)((Jc*-jj 01 ,Ji~J 

cU J^\£l\ . ^i ^l . jbU ^ oj^o ^U^ ,^1 J* flj/ jli^ 
^1 oVjUII J «jUl itaJj ^ djJt>*i Jj .^y** c b ^j U-Up OJj>o Uli* 

cr* r^ <^ -(_s^** >* ^ t^ -^* cr^ y* ^ •^■j^ ^_>^i o?\j* j^ 

(jiU f ^i V tj^j J^v ? 4 _ s **ll l-i* (_s» «jLiSl ^L-k.» l)I Aiku*o EntitesobLfsJl 
jj^j UU? bjj>v L~i< 0_4>j 01 ( _ s «~-* '*jW| j- 4 -^^ Oli' bjj .diii ^uk^~~! ^Jv*- 4 
.aJU>- j! aJ*>1>-I oLL^> Jl aj*>1>- 5y jy> J ^jAia-^. JaZ\£ iiLa jj-J .^-3j_yw 
il)_^>o -i ajI JjJ fj**^ . tiJLSJLj fLall *^\*'- A tjjj* 9 **i' ■^ry * *tfb C«ijJ! (Jj 
Jp I_ / j^» _ U Aij^aj - 0j£j Ji jJ-l jl :Jil J&i* ^ ojj_ /s iaJlj (_r"'^*^i ^^* 

.dJLli J*ij 0l Jwi-I ^ 0N tOjT JJ^ 

j^ jlj <.l_~~- jjj Jb«-jj V 0^£3l jl ij>£ J (^2^JU Ijuow s^Al jSC o i» 

tik/' tAJst^- SjS iUa>^ jjkl j^i ji OlS' S-lj-*) <*Ail (J] S~^l Jj*J A^J*>U.I l^-l 
«Up ajL>-)/I i_^j cfjJI JjVl Jlj~Jl (.Ju'Jcp .(Jjc i-^j J U U_^i. jl cti*>l>-l 
/^ «jjU- oL- (j^j) *kjs^ O^'j* 0^ Jji»*^ *^ oj Jj^l o^S ^s^"- 4 c5^ :_•* 
Oy ^ UU ( _ 5 iu ! 01 -dil Jp s _^ ! ij^ >^A\ IJLjJ OjSC ^^U ?JUJI oL> 
a^jT JIjp iJ ^*j JaI^ ^ Ju^/j .jW^ 1 J-*^ *frj Cr" -^ tf\ '*k^. ^y 5J ^ 
^J i! .L^Up L$J) 0/Lv aJI ?4f)ll !oa OjSL. ^1 ^ ^ ^1 dJLSJJ .c?>i 
^ ^ 1% .SjJJJ! ^ OjSC 01 ^;j .^MIp > aJ! Jl j^l J ^ 2iU 
oA* j^ J^»o (jJJl U ^^SJ .U J>-io 4JjJj>«-« Oj^i- AjjJi 0U iSjJjeJl J^ 

JSw j_/ C^iJI Uj tSjOiJl J jj^OLoil \Sa Lio iJuT ASy«^ Jjy 01 l ^lJJ ?0jJl4JI 

.Al*ij jl aJ L~j^w> j^j J (j:JUI Uj caUI a^aU cJlT liU __^S"1 aSjl* .2jJ1\ 

J*^j 01 A.jk- ^ .o J AJJU . jJaJ.1 ijjil xv>l>- yif SjJuJJl JT LjJl L5 ^ jl Ji^^ 1 ) 

iV-ir aUi OjSC oi >_^i «.sis-Ijc a^tu^ ^ ^ .(juii j^ jp s^b gj.\ 
?-b>x-^ ^i ciijjjkt jr OjS^j oi u^ji ls *^j ^o^^ - ^ ^ «jjiji L» o^ 

^ji ^ij^> J 0_^w- «Jl c£i t^jik- 4 J^-ij *uSC«Al JjIjJI As*4- Uj^ Oj^j 0^ 

.JMIp jL^-L 
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IJl$T Ufll O! ol/V aJjU^. ^ J-^i^ J^A; liL- Jjtjll J!a4-I j™J jjt 
jl ^jJj^^jS^I JIJcM IJi» j^ rcruu-l -UJ . j^SsJI A-iku ^L»! ^Ip sb Oj^-j^ 
j! _ LS ^i^ J^Ajj - j^i OlS' 4i/*Ll JS" cSuiS' caj^Ail JiS' 4 Lj*>Up '\zyrj 
4Jyw ^p (U^ *ij, Jc>-\ !i| jA dJJi ,gj t^~Jlj .A^>jf »JljP jy jV» L>«Vl jI^j 
jLi-l IJigJ ^ ^JUa^-j .Lj*>Up N O^Lw ajl~>-l jls 'J- ^ /r" J*l Li^p 

(Pangloss ^j^ jyf jJI ijvai^i ^ ^^ , ) j%J j~>j* p-=^ -^ -if-J^ 
jv j» L^iNl jj& IJi* jlT li| I^jIajL jj^-i t «b «jSviJl «Ji» ip LL^p U^j* 
SsIp - jfjrf ^Ij^Nl IJL^i .«fo^l jJI^Jl Up jjS^ liUi ( lOl jjl^l JT 
jj5C jlil .aJ SLiUilj J*AJ ;>_^-j V lllp J^ jl *Jax~J >r iJl ild* JIp . 

y* Lllp ^ ^Iji ^ i]Ls> Jljj U iL-bf. aJ^S/I UUii! US'y U ijU 

jJUlI ^i jj.i^>-jll J^Ldlj JjUjJI ^^L ^J^Zj «.^iU .AUfsjf jJIjP (ju ^ J-^^ 1 

.Uufj l^^i* Uyf ^juj ^ «UjL~» ^i- 1>-J^>-)) 4**-W! jl^j j-^j L*L>-li .^flj^AH 
i^^vai Nl Pj^il :l~^ ^ a^UU «.u -kail jl Dyson Jj—jI-s ^j£j Jjl>- -^ 
♦^-yj" L^s .jlC.Nl jJi Ucuf jyxll J*£ ^ lilS'j aJjJI Jsjj-iJlj ^JaJl jy^ 
J*4- S^dJlj .aJIjJJI A^jijNl ^y «AJbuj 9- yj jS\ ^Jm£ ii^j&iKtl (( LkiMl)) iUT 

.U Aij^Iaj cLvsIjj UJi IJlA 

^L>J r-l_/ilj tjjjjlj jLJ_p-j cSmolin jJj-«— ^ jL^L^I jULj^iJl »ji; 



J! teja* jj&\ J*^ i*Jjai\ J L*U fa-. *Jb» jl J>\ja)l\ .dUi jUil A-iiJ 
-jet (.& yS .,f?^i aijj Ja~»v L^vjjj iO~Jj a* «.L-iil jl o*j la^s ,(_g t^^aJl a^-jOjI 

£^U ^si^l ^_pi! 01 ^]aj jJUJl 01 J~J 7-^lj .AiOj UOjO^ ^j J! j\A\ ja 
^a~^i N Aji V| tLyw jO-j IJift 01 y +i-J>\ J)*i .j\JcJi\ qa t£y<a&\ A^-jOJl J,\ 

M«j U_gJl *^ tpj«^_yll la» ^ U»$i?o ^j jy.j^-3 u^y-^ j-* JS" £-^ -US 

\tjy/i" i ^Ss r*UiJ Ja^ol ^j jA Lo ((f-j^Jl)) 0liy<j U-$J .A*^il^U AJL^laj dJJi 

,«~-o« .jjSt£~\ 01 rjaJi 3 J -)° jy 2 ^ u~° -^y 7 ^ 4^-™°. aJ-^u Jslaj AP«^j>t^ 
olpj-ij» AjLiJ 01 JsjJaiUj i? UJI ( ip (j~Jj .Graph Mxi IJu» 0_^->t>jJI 
jlSU^L Jl Siyrl Aj>-laJ! aJ^jUJI ^y. Ip^j lir Jals UJlt t UU^ jlSU i «UU^ 
.i_UjtJ *Sj>-\j Li \ - i ,,.^i JlSol ±)U» OjSwj i?-j^^j .l^UJb- ^Ip ^& Uo U~»ljj 

_o*r jl w -N-<J.I y .AJajlj^l JsjJasU J U- J I Ig-i *X> ^1 AJLyUH ^lp c-iS^l> dJJij 

*w>- ^ UJI Jaii Uo^p U u^jy" ^ \s-y3 j£^\ _ Uli ^o>^ ^j*s _ ^ VlSol 
-^UJi dlL' <y> ^ti .y-iljil ^UJL aIT Iju» J^J vJJU .(JsUJl) J\ iUUil ^SUU 
jU ciliyVl jyt £\j J oljJJ j^ Jjif ^ ^ 1^1 jA c LiVU ?J*_J^lj 
aU-^I aJjfc 0^*i . iSLtJl oUMp y L*~l=> jg^" Oi oljJJl ^jy AiUIl li» ,*_jfcUU 
£~-jJ l$j ^UaJl JjygJJ Ajg.-~.~i ^1 s-LJ-Nl s-jj ^ UuSJ «.Uli aJjI S^iJl ^jaJ 
.aJIjjUJI j^IjiJI aj^Js JjUJ |»jsU-w> J> j»^ilil 

U^i Ull^p 0j5j oi 4jLL>«>. J^Ja tJjUJl jj^j iSj^ Jl^Cil J^J OlS^^flj 
5yLi Ji* ^ «.\jjUJl jjj'j^ 0l - UjU» _ Cj_f'i Oa! .a^SvjJ c-i'j* 0« jr' AJ 2 *^! <«* 

0l jjIj 0_^>- ^j0js\ OaJ .Ljliij-'jU oLiU ^i a^j^Ip AJL^jaj iijia^» saJU-jD aJjS' 

j^jP jLJjJI Aiyu U iJajtoi .J^ai^l J, iJuZt ^y> \s- y [!S St UjSvj k*e\£~\ <jy\yii\ 

ShannonO^Li j^lfT aj ^»U Oj'Ij u Up j» a^j coUjUil JUj . 0*^1 . olyLdJI 
OtA>«iil (_50?-U .Ux~oi^lS' LbS' m^v'l oUjinil Aj^JiJ -pP AjI^j u_j jL-I COS; 

oLS' jf- A*j UI .a-^jw» U»ly 5U5 aJU-j j^Ip jJIJI cJlS" O^JLi U^4-Ip ^Jl 
JUj ^ioj-iJl 0^ tAyws aIUJ.1 ^U>v J^J^J 'i_j«jU Ja>- ( ip ^j^JI djjO^ 
aJU-^JI yAJJ jjjh jt- aUvJJ, 1 Js- ^jc\5 01 dU^lku^lj /^J .oUjUil a^-jj /r» 
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L^LS frbSIj .A/yJaJl *^> jlj>- j^ +lxi\ (<_>lkll ajL^J ij .^JaJl jjylji L-id 
j^Si ^ l^Jp J^a^ (_jJl OUjLIU .4*^1 i^^j^Jl^J _ U ^^JOT _ IjjU tc-JjUdl 

(JL* J C~~J ^^ail oUjLw jl tOJil UT ( j^3 .aJyAP J»*ljP J& *^UI 
ISvJu; <Lw« jj>J Ji ((aJjSJI syLJJl oJLft» jl jA jjii r-\ji>\i .ijkJ~* L c^t-^lj 
I Ia iijJJ <fj : jyli i^ ^ ^b" J tj-^il oUjLw JU Jj>-1 ^ ^L*. 

•Uj^Jaj S^iJL» aJLc^JI jj£j jl v_~>»j (.^&Lzf-\ J^-^ J^ U^ji ^^ JtPjJl 
JlxiNl jjij ^ Jj»Ij J fiulS'l) Igjl jJlJ Ajt^JaJU 1<L>^P 4j>*J ^_^ ,.X*p\&- 

js- eJui^Jlj iJL-JI SyLi dM ,j> j^Jl b>-l£ j^ij Ji lift j ,(\ Y)((SjUU i^Lll 

J I L^dsL^jj JjLcj Ajt^iaJI (jyljiJ j ^ib J JI L>-iJL; Ja-Jy.1 JJliJl /y» j^l pjj 

<. jVl L ^>-j ^Jli ^T Ujup yi'ill ^LJ^r^jl jia! . jL^Nl i_ipf J l$j Jl^~-o 

jpl V>bJI jl&Vl Ja-oSf jl4| ^JaJl Jl jU»Vl U L?^. ^j~J 

JM>- j* JUJl (Jl^jj jl 4-«- 1 ^i» .-*-Su jSy j^^ yl IJiftj .(^ r)((Lftjj^2; 

4*_^> jl pjj ^ c^Uj^JI oL^sbJI Jj^I? j£- ^SJ)) jjIj J^L Ui" ((OLsibJI 
(j t-*j J^i .(^ t)(C4->^l ij^° j^ llfr* tA*_/w jit TtliJ 4J2JUJ iw-lji ^ Olj^~- 

jSfVl ^LJI Jl*»jJI aJ JI J\ tc^*l! jJIjiJI ^jf Oy ,>• J-ii^fl ^ j^ 

liUi .diii JLaSfiiT N ^jlLef ^x)l c^U-Nl C~^Ji Jwi Jv^l lift aJJ^ ^j ?4]sL-j 
^ lla ^ ?(_sS«-j5j-j A^" Jj^jj ^o^o {^JJi iULvo ^5"yi tl ^Il JUJI tf- 
*j j^j wbj^iJl o^/^U^ ^S^i jl «^ku~J .^^g-JLwJI d~>Jl (Jip 7-j^ (j^lj^l J*^l 

IjJ^io jl jj_^idl ^kx-j ^j^laJl aJL^j .47Jl^ ^iil J^iJl U ^^ ^US L^jw JjL>J 
.aU-l ^»JJJ jl xJal~o CJl5" U b} - Lv'bj - Ij^rr^r! ^5^ V^J^ ^Ua-,^1 UljS'l 
J5w J\i>-Ul *Ja*» ?«2n— i -Aii .AJLJkl elft A^-Iji ^ «j^ ^j^r cJJb JlSJ 
aJIS" jjSC" jytjiit j^i jk^l\ ol^Jdl _ O^U-I jj^aj ^ _ jlj tiiljjiJl jjy'j^^ 
f _jv»jll II» ^-j- 1 ^ .^j^ (/H J^-iJI ^ JiNt Jp teU-i jj_iJ ^y *Ja>J 
. jjxil -lsj^ij jylji Jj^J Oiilj^r ^-5_f>-j -Wjj ^^ '^Jj^^'l l-V (^o—^ "«^ 

.^ls!l J^iil ^ ^>l II* Jl i^Lj 



iuJj-i. Af-y dj>3 Ji A^lj olj-^P -^y^^r' ^'-''j^ 1 «-«—J jL SJUall 0\ 

plyl a-*j>- iJ*>Lol li* ti>tv5l>- Oy'ljAJI LfJ j_^>j isJj-u^ Jlx-il iiLji .lju>- 
SJuOp A^aAi- (Syr\ iiLft JtjJ U . LgJ J^jU- J_^ N Ji ^1 ^iljl ^lj^-1 

.jJLo V Jali 



\ 1» 



facebook.com/ketabme 



MjTyyW J! JJJ^» JUftJl 



Jj-^jU Jjj'j^> J-b JU4-I 01 - a~-1j JSUaJ ^jIpj _ <tUJj«JS -Xa>j i| .2JL4-I Lp*J 
LS «-> l j l£-*J J* ~*ij&^ s-L-J^l j> »j~^ olj^k; j\j>-[ f Jij ciLl4-t J\ 
Sjj-^l oljLi>-*yi OjSvj ^>>J .»J->- *i_JiJ ^iLj SS\jL i^JLkr L^jV tol^iaJI 
.aj^^uII j^ i^* - •****! j^i -^j aJLwLI LpLll a -^* 01 -W- cjL^Nl u ^«j ^ ijw> 
^j^- jLx>-l idiL* -U*i -*iji=J' *-« ^r^l J-^ •»-! li| J** 01 jJaill ^-~f- liUi 
cSjjJaJl jm *b/>d! Jjbj J lil |ju5j j! «L~p !SU : -jjkJui;! JU ti*UJ! a™*JI ijJidS 

>W2J 0N ,_jiU4-^ <U~wiu oilS ^JJI L^jjaJl ^Js^l DiraC iiljJJjJ .«4jj>uU 

J[ dJJi A* O J ^1 aJjUII ala coU^»\jj3l d~>- ^ 25U1 ^1 Oj^^ ibU» 

^*Jkl jiTN Aji)) Jli U-Up ^pLill «JLa ^^P Ji tsiUail flilil -Sjst-jJ ?t>-LJI j~dl 

.((4jy**il) I~»L> IaJ^ 01 <y> <tfN.sU» ji VU>- cjkl t^jJ jjfCi j! 

Lgj^J coLvsLjJI 0^y«j N ^y> (Jl «*JLaj L~. o Uj^jI* c~~J 2u«>LJl aSUNU 
0U- dJii (i LfiLi c2JU i^-ji (JJ iJl j l^jl ,j^j£\ s.LJj«Jl ,jjJ jL^t^.^1 Jl; 

,j~Ju 01 *J*2i~o ((JU>JJ L* La* B «A*j -b-l p y^j -J 3| .aJL>4-I i»jjjl /»lSo~l >c^>- 
Oj, J^ 0l *>Us A-lax~J Ja .aJLvJ^'I ts^Lll ^1 Pj^-yil Ojj UU.;?- s.LiNl i»J aj 
.diii (^ku>J N L^j f^^f ^L>1 ^ VLs>- jJTI lyj^- y* »i^>^ V^lij N^O-1 
OjSOl oyly j^" 0t l£ Vj liLii . Ji*J! ^ Ju>- JJ^ JL4-I jl 1ji>- <~~ij>& j^j 
LjJ jjJS ^-ji^Jlj iv^siJl A*l_^l pljjl J^" ^Lft tdLi Oj^ ?_ r iJ! Jl iL*^- 
U UU» ^ ^«Jj tJU-jIi ^jlJbr l^j^^I jS^li . J~^- y. li L;lpL]aJl ^L" J^ 
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- \^~ AjjUjw ^t+fi* cOl^-jjj ce^j^P aL^- |*JI*jJ *l*uUsit j0jja>-\* .Ls>-Uj 
j I jjjul) j^~« _y& U Uaji *■ U Jul J-*£j a^ J&J& -*-4* • A ?~~- ; r Jl* 1 - di-i Oji 
.<-~tj' s-^gii (jc!U>l bAS" ^jA* .U AiLyaj a-pIo oIpUL! ^Ju^jiS ( _ ; «Sjuj tjiVl 

S^-U aS^Ip N ^sll v-uVl fr lejjiU ^fcLl jjUJl ^ aJU 1 ^ a !y j! yil Ls^ 1 
jlS" lilj 4aJ yjj L>-jJ^j j* j£\ JLJ-I jlT I i} tiJlj a^U ^j .L>-jJjJL L$J 

jj A^lgjl jb <uL>l yP j-P Jyy> jJIp ,y *5" C— iiU t^iLJI J-A&Jl ^ 
^j^o frjj .^\ij\j AJL4-I JI&&J ^>^Vl (JaJL ^Up U ill^a-l ^ J\ 
*iUJi b^b ^ ((\5j2sx*)) l ^P-1Jj'V\ JjbJl jb «ililpl ^ 7-j-Ai l y>y^~\ A^-j LJ ip 

a^-j^ \x~S jLj-b JL^i-o ajI *>Ui .aJL*>- v^j VliCil ^Jj ^ j,jl?'ii s ]\ 

^^jjj oUibyl sjj^s jjjjl jlyllJ bbj-Li« !Jl& jJlj Jij .^e\i)\ aJ^p Ja*« ^i 

jiUJb) ^f^j*?. uyk ^^ (j^J .dl~*bw> rt-g-^j tAib>-j toijb iAj^ij^i. 2 l$Jl 

tSj^ oLkj pyL ji «.Jkl J* cijjlii J-i» Uj^ i\ SjJaiU - Sitp _ y* d\***uA\ 

.(] o)((ib e bs. a~»jJ l$J aJLJ-I oIpLaJI «Jl^J A_-Jbj 
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jLp j j u y i 

Angelus Silesius 

cAjli £-jl>- U s- L s*~i «j-~-4J s-^^J-^ ^i ' A -~ ** j~~*i ti\ £^~~i \} 'jr>*J *^** ^-^ 
4~«J)) jj-^JI ^ Jcull \lA UUl U ^J (jJ6\ U _ diSi o* _ j& .*>&, 4ill <^l 

Jja jl c£l ((<u~i! j~~«j j!» _ U <ajjU> - fJz^j aJJI jl Jojjii jl ja _ jJu UT 

aJI dJJi ^ £~~u jil 4 Jj£Jl J*-f ^ ^ilSOl i_~~JI f JuJ 4UI jlf lil (^iff 4iJu 
jj-^iiJl iL~L* jLs JjjU- 4J1JI jlT lij, j N i.Ljjj-^3 bj^-j jj^s jl <— >*j <*jli ^a 
jlf ^1 4J1 UlU- cJlS" ^1 J*Ij*J1 ^ U cJyO jf Juy Ulfj «i-JLgJ N jjSC^ 
Zyrj 5j>j ^y» ^^Jw jjXi Ol L^plki^L La ( ^xJ .LjJp- OI-Uj^j kcJaJlj «ij*-j 
4jL«*>Ij J i U- JiJ ?<u jj^li-l s.5j>-jJ c-~~J! LIT «tfli ,J>-b iSy^H ^j^3 '<-£jJj-^ 
jl Sjili ^ Ajj-iJl oLflSOl D} .Lfi ^yjw *y LjJl jl iSL-L^» ^ S^S^aJl jl Ojj^ 

> IA 



J* ^J3j*^ ^y^i fj4^ ^ <J*l ^ ^ -* >XJ . ^-'- Zr^ ■' J ^' ^J^J ^*^ (H^ 

L* 01 frjll ^k-i ctfjjj*» ^j fj*^ lil— V 1 Jl J^J^ 1 cH Cr 4 
iiLft» :aJUI A^^iJ! UI; .«jjj-aSIj L^aiJl y* & -i ^1 iiL* Ol£* !i| Lp Jlj-JL 

^j»! ?l>«-?ws «jjj-aSU I J^i .1 A^OaiJI »JL* *~- .Ifryw Jj^Ij H/*' d*"^ LS^ 

4 4^Ul i cJlS' 13} j^J .«itUU- h) :j v^iil «-L* »** .asWU- 1 01 *^U ^1 

1 diiJJ .5^->t^> A^k iSLa ( _ r ~Ji isis U- I lijj ci^ (j* V ^ 'V (_s* <Ltt^j 
.i>u>^ LUaS jj^-j »ap Jl^l y. Lak-» diSi! .a^*l^> 0j& 01 v^ 

O—J ijjjj^s iyrj »_^>i OiJ toJj^-j^ ^jjj^ tjLk iiL* cJlS' lils 
l _ r ~j-Xail ^^ Jb- Jl «jji» -V* ^yt-^Jkl Oj^'AJl jj ^-UliJl aJJI fj^i» 0[ .AjL>w> 
tJ_po V 'J^ 'j^ 1 ^j^. ^ J j*-J j-* '-r^ £~^ <^j& ,_s* ijij^y^ ^y 
zyry. LU jj'b» jjP JjUIUj tsi_prj ^ UT aJp -Ui*j OjiJlj 'C^JJr^J 'ls^J' 
^ip aJJ «a^" «jj^> sUfL L«jL" LgjT jjuj ajM«*JI ^JlL» 01 ^ *pJI ^^Ip .0jS3l 
^Jcu JUj a1!| II* Jsjj J_p- Aj.b>- ajj*_^ iSLa 01 Vt c JUJU (jJlfJl j~-^l AiT 
lJj^LoJI jS- jU» .SjIjVI i.^ diH oLjIS' aJ OjT ^j-^ajU a^-j ^ip tjJU- 
. aj jjj-^ LjUai ^^j Jaii *Jjjj-> IjUi* cy '^' i Cf" Ayer jii t-J -bJil 

j^>*>»iN vJLi ?0>^il in ^\ oy.^1 ^_Ji ^ jU r A\ j£\^\ J^i 

JUJl IJjs ^ k^sj^sjj .X^ji\ (ji-U-1 i_^>-jJI <1 cJi^ ciUlS' Forms JlSlil 
^LiSO 5^L. iijjj.1 ^lUJl JjUII .^J-l ^1 rAJ^^JJ jiUi £^>>! Jja^sLl > 
^* ^Jcll SjIII jJIpj ^JuSlI JlSO-'Vl ^JIp jy aS^Ij .^ e b ^ aJU- j y* hi\i\ 
aJ^I j^>-j 0ji»!Ail ^jisl cjj^l J-^ 1 ^5* O^^ LiCi . j^ju aJI^I Ai*>lp di[ 
Ijy^s J^L ailil J^Ai iS^j i ( y^ lK^ a-^j^II cJilil OjSCL! «JUail 
jJ^iU A^-jLJ! aJjI^I «Is> ^ . \th^S Forms JlSliVl j»IJbx^lj L^k^ 
tJj—jJ ^Jl A~«_^jii! Aijlii! 3j_^W- (jJU ^!| ji»yi Jaii ^JjxJcJ^l5' ^i- _j* Uju 



N. «\«\ 
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4>^ [^l i^ji Jij»^ J^LaJ Ij^* QA j£\ ^A 4»jliil «J_A jl *^ij ji ^gi^j 

Aiydl ^ Ui>o J b'U tOl^Jl dJJJj f»jxli jls . JlSjJ! j>oJi ^/l— -I 1p JUJl J 

•pO ijjjajklj OL/!U Jl li» *^j * i*^-* 1 ^*- 4 Ji v*2>- Ls^s aXJ i i y» li«l jiS }H 

jjUJl l_u ^j >t yj3l ^ jjcz jl ^X? V - ^JyytJL _ Real-truth^Ji Jl iL&A-l 

jl /ui .<L,aJa.dl «jjj-iSl V^JLj U^*J Lg-^a<v J| SijwLi^ e^Lp j^ ij£ Ja Zj5r\ 

JiC jjJJI J LS -^J Uii« *L»Jl (J L5 ^jb yL^Sl l-U a-djj (jJJl _/^!l jl 
JyljS aJ-Us^ O^jUo: Jsl^ c^JJl l _ s 4^j V t^JJl J<j^1 J «l_y \H\ .■jS'G 
\A>- oJiL« J i\j> jl A^kiw»J . OjSsJl J tj/jJt *4^B i^>-j *-« aJJU-l s^jj]! 
Jik^l fi«W> J alyj .<J ebf I M Jj^ ka ^Jjd\ <_/rjJ^ jjWl i/ j~- i (JuS" Jj^ 
*ly*f Js- Jju ^JUl (JiUil ^^Ij tjda^S iJaJl Jp i1jJJ-I J-«jJi jil^ c^JJl 

.jjo4-l 4iL»p 5jL«j 
^JUl 4*Jlp ^ jJ^-l -Vaijw y> LS »^~-il _,SCiJl J y^JI IJl^J SJujiJl L^aL-II 

7-Ij»1 J*>U- £j* SSjliil ry> t-jJ>JS \sA>J^ aJjU^i Je£ L^S .,J W J^ 2 ^^ J ^-^ 

»J-^ Ji> J^ ' L - jU ^ (dr^ 1 J^ b lT^) >J^^ Jl ^H ji ^JJ^ 5 ^J 

aUI Jp ^ jj ^ t jlUU ^ ^.l ^ jULl jl j*ApLJ .^ jLx>-l J*iT a^I 
Oli 5LJj *ia>- OlJ^iJ jj^^^l j»Ji Jui cdJJi Uij jl jb>-l 4^>J iaaUtj jl 
f y^» j$i diiJjj c^Dl Oli (%p s^L» j-W=y ^>«J^ jjSOI s.^1 Jfi-!? 

i^JijydLi .A^J^/I AiJuLl ys Ua <dl>-i| <r (^JJl »^ll _ /M a4«ili .Ajjj^rjJl <U^jUa>tj 
l^jf jlT lil Jaii c^ jL>- U ljL>- jl J^aJ \£i «jjW- jA U ^J^J lj~\ a^\ 
jU t5i.Jo ^if JIjp ^ jL^-Nl 4j^ «dll tiJ jlT lil t,jU5U .dUi jS- OjSC jl 
U;li Jl ^-U-l Jp JaUi-i ^ Ju» tdJJi a^ .4^-^i jt" OS ,ji\Ji\ JUJJ jJU- yk U 

.j*il^\ jU-l i;L^ c^ r jUibj t-dJl Jl aJ*>Up 4^ jjp JM>- ^ ^1 

jl ^JuS' SSjUit «— j>ij ^jlp /y« (3-Lsl— \ jlS'j jJu; 4j| . { j&-^*- /»JlS7 4il jJLj IJla 

jr 4 ^-J 1 J*^ -(^j ^ ^JJ^r> ^J^J J*^ 1 jr 4 J 5 ^ j^ f»- 5 ^ j^> J^V^ 
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jt Vl tdi~«Uju \t\?r*ji ^S S^^usjl «Ia jiy^> j--J_»A*>l ! lj 4jL**>\jiJI -y> JL>-I j»UiaI 

Aiju JUJl II* aUI jb^l lili ^ jl y> v _ r ^_ r l1 jJUJli .i-JU JtjJ U a™Jj J^ 
l^j^> j^Lvo. UjLx>-l jls aj^^j Ajj-iJl oLJbsJl jbkj U.u*i .^>-l -JU- ^ ^Ju 

.Ajjjj^tj hlA>^> lf\ Jpj^ q* ?aJJI A^-i jP Jjill ^S liU dUIj .L^Jaj 

LT U ih t^l ^ 5-bap J»le1 *1U* cJl^ aJI U-j aJISUL &jjb; jf ^ V Ll 
jj^i; aKj^ « hf/ ai ^j .JjNl j>Ull ^ aUI Jl J~-j=)l y U~i ^.^So 
jj^-jS' tglf 4JI jUi^^^l 5^ jl >7 >-T aJI J^-jj jl y ^Oj i^-j 4JI ^JLii lili 
lil JxJ .tiiJi jJ- a^Js jjSC" jl jlSU^l jlf U :^jy <ul jL~it! jj> l5jJj-> 
J lils .liliku l'^ jbs^j jl «u^jj J^i iAj'jj^ J*>U- ^ ob' «d! I i*^ CJIS* 
.Juali a^ ^ J\x^\ JiUlI J ib\jy Jj t J^Nl Jp L*>Up ej L^I ^ 
*£ J>3 {JsUpI j^ ijwslj JjSo Jij tUal^pl jjSL^- aJU-I ilir i Jj^-jJI jU 

.dl!i J^p 

«l' 1 «jj^ 5 jy ^la^aJl <jp A-L^ai; a^-Ijj ward ijj ««L—S' i_2j~vLiJl opI JiJ 

^Jj-Ssi t J_pJ jl 'U* t_Ikx^ A-^^iil A^Oj jls lAjlI LkSU aISI jlS' li| 

^j aUI jlT lilj .1^ ^Oa M a>UpI A^jbT dUi jl jJL. fliU JJU- aJI OO^ 
aJ j_j5w- 44Lt«j U JS^s ?j>- jL^I aJ j^j jl iJuS^i i}j>^. Vj t^Ui tSjjj^ 
i^oiJl jiiib jio UJ UI ?L» j~jci ajISUI SjI jj^j «jjj-^il ^ilJu Ai»ij jl -^ Ju^/ 
c(^Ui j-p Jj^J jl jSO: N) 1^ ^J JUbj cAjjj^i S/Uil aUI jUil j^SC- jl UI 
IIaj c(aJp 0j£^ liU jyu f.^ V) aJ^LipI ^Ubj \j>- jp a*jU aJUsI jf J 
.(\ \) jy ^\ y J* ji^^ 1 Ai^^UJl ^ a>^-L<JI a.JpS/1 ^JUj ^ v_>Lf 

AjjjtvaJI ^1 di*>-jj kilSIs cjjISJI c_JU L^J «)gflT aIj^ ajL j^ aISCiII 

y> aUI j^j jU :LLT cSjjj-^ y 5 L* y ^uj li>- jjU- ja U jl L^li ij^L-^l 

b_^j aUI jlT lil ^ .IjfW j^SC jl ^ ajU JjJUr JUil j^j ^^ jl j]UL| 

jjt Aij^Jajj tSjj^aJl ^l-b v^ -^ ^J^i $ '-r^H *«*-i «-^ J^* '^Jjv^ 
aJLx^| ^JlL»i .iU-^ll v j~v-J^> Ol^-—^ -Ux~vJ A-sij^/l ala Jui .j-Jcil aLU 
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Ol>^lj 0^ (J^J C4j|jj lJu^L» ^ 4j"I dJJJjJ t<uL>- >c« Jpli^! IjjWj \&}* Vi 

(W)?L«-ir *bU 

^^ JT Jj«ij ON SjJiil dUx 01 j^ *^j ^Sjir^ J J^J fJ 3 ^ <-*£ 

jfso 01 OlSv«^l OlT L» li^ ^^ . . . J-v»l jt -^-^r s-,^ c^l J*a> 01 ,*-kx~o V 4jU 
tllT c^jj^ *iil ij>-j j! lili» :JL> U*iJI ^ja^JU .j* j H y i Sup jbLl 
U SjaJl ,ai^i -j>^ i/' Cr" "-^ J^" ^-r^- ^ ^^ Cr^ (^ LfjJj** J** OjSw- 
i>-l>- aj ^Nj -J 4JUI DI tS-^U 1 i^g^^Al J^l^ ^~4ji\ jLJkl ju> jJjj iiU- ^s JIjj 

(JuT .JuJl>JIj DjS^I IAa jiixj 0^/ 2j>-Ixj ^^s J 4iTj cOjS" (jl jJi^j D^ 

jjjt JiJj (\A)?Jl5wVt ^ JSw ^l lj>. OjSC jl c^jj^ jj*-_j ^laiw 
JUJl jLi 4i!l di Silp Lujj^! OjJy&*>Ul 01 IgJli S_^sjL!I Ogden O-U^l o^S. 

.Ajii CJjil ^ Oj^J 4JJS L"^ ^ jJIp tC^JJj-^ jj> j\ jJW- Jl*T t4j_/~ J£j 

01 l^jj^i u^'j-**^! Dl« ik^L^y&i] Ujjibuil oU^lyJlj c-jI^I (H-*^l s-r~- 1* 

J^ t/ ^jj^ y y^ 1 ' Jj^ 1 «yj*- f -^b ja <dJi aj fis ^iii juu j*j 

Ljjaplj Cjt-p*^ ^ ijUy&^l l)i>-l U lils .jfW j* U JT ^ ^bii^lj ci_Jl>- 
j)J~ <u» J^l N ^yaSb" ^ _ jjiJl ^j _ L^iJl Asi UU t*^j|JLS'lj Ji3 U L" lijj 

.(\ <\)ur jjw jjuj ur c^j^ 

j^ju-il (j^ildl I1a ^ jrj^-l J^-l j^» oljJb^» AjL-MiJlj OjJja^I (jJI -IftJ 

ii* ^ j i^i j^ *-~r^ l^j^^Ij r^b &*** ^ s *^ 4 ls^ j-^Uj .yciwJ.ij 



facebook.com/ketabme 



w 



heeler jJbj 2Ujl£j L-danJt <^jUj Al\ 



J*^>- j» j'_j4-' JjLa^ ejjj-^Jt 4ijL> ^ j^iaMsI ijJ^ai iUjL* UjIj Ui' 

U j .Demiurge »->L-U jJLU aJ)'Ij ^J-l :jjV *i\j <Jjjs> d[ -CM>1 ^Ir» 1 

J*>U- •* aJU-I ala l Ju^j jtiC^l jl J^Jl 4jlJ^- Jl cJUs^ ^L" jlSCNl 

j;JJi wi5jil y> iJL*j . j^a^l <_/^ -^b ^y Oi^^ j^U^" W^j^A* s^j^' 
JUil jI~p\ aJjU^ j& ijjj^J\ i^i jl .((Sjjjj^JI Oj*^» >-3ys L» jLaJl «Lj 

«jjJj! Ic- j£"jj ^dl ijjj~J\ kL*Ai i> L~~Jj Ijjj j- 4 ^! <— ;L*»jl c-~*ij niiiijj 

JijtJ Lp j^ LU (^JJI OjSOJ a-^UJIj apjJI ^LSsJlSsJ.1 iyaJI «Jus JjIjl* 
~J Labili .4jt ; .,igH ^i a-^jJ-I j»J^j T-liai il ^Lp 3 jj^JI 4jL— Ji .i~Liu capLjU 
^1 ijJ-\ j* IpjJ 4*~JaJl ^Ja*," dUJuj .Jjl^J OljL>- iiLa r^U-l Ji Lw2^. 

^ rc^j" Sj^I alitj -jj-^^ ^ J^ l^JJI ClokworkipLJl jj£)l J> iilp cJlT 
t _ 5 i-^> .aJIj^-1 p j^>^> <y j£\ y> JUJI :reductionismW2-i>J apj; ^p l?^*^ 
tSy* f,ji i ** t^A>«-i »t 4jL->«_^ «i a ■jt.^'T LjL vi L»UaJ jl a ,Sj ij^j jl 

cJ-jS'Ij JSC oljlll j^ apj^j^. ys _ Jliil J™- ^Js- _ c^j-iJi ^'IfCjli „2LJI ^ 
tJjj^Jl (Jl^jJI IA^j e.ijJLL> ^ ^1 «Jadi j^> SjjSS* ^^IpI Oljiw^ iSU* ^jiO 
JaJI J>\ JaJl Jj Ja j*i .«^^wj Lj^j 4~>J ^Jjl L JjJ^ J^-l j* L^L.1 ^j 
aJj! ulij> JM>- y iw^JI a iajj _ Jjj^j - ^-sl 4.^ ja.;" Cj\jy~~» **x>\j& aAljdl 
^^IpI oli^ Lvi apI^j jiTl ipL^a; Jj-x-J jl t_~>«j tc5j>-l oLj?- a^ J^-L\5 



y «r 
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JiLio ijjj^J\ £i ijL .Ukii ^i il OljX~Al ^^Ip JjJ—^l «L^Lj J*jSj jl aJslu-7 
li^i .jk~-jl L>-jJj^*j$ ^ 3JL < jj-xl! A->-jJj>J jl Ajj-^2P S^Jai ^ LS *^ a 

Obi Jl4j . JUJI jj_p ^ (jSUJl iJjLJl jl Teleology^bp J^AJ jl ^ LuSCc 

2iiXvw» oLJlidl £j* 4pLj>- jf> (JbJl jl (J y LgJi ^^U- *SljJl ^1 ijjjyJi] ejai jjJj\j 

.Ali ^9 Olu~~» ipj^j>t< /y» jJj 

AJl Ml tAjL~liJl rcjjb" ^ A>t_-lj Ajl£U l$J Sjj^^^JI ^NJ <_£jis jl jjy p-^Jl (<^ 
jj^Jai .(t-L»JI ,3 aJp UjU^4 bjl»ul ijjj2^\ ^$0 /V^l "A* te^^-il ol^JI ^s 
aJIT jj^Jl i^^sij Ijb- x-^j JlS t jJ_ r ^«Jl O^aJI oLj">U ^ ♦JoljSCj! s.bjJ 
ioJiJlj t^ylS (.JstJj t^jiJI AjJaJ JLo Aj'IJj^ J$")I\ J^*)l ^J cAj^ 

jl jLJuJI oLpj-^^11 «Jla o^I JlaJ .I^Jl" jtTVl ^ cJlT NonlinearUa^- N 
Ji L^j i cAJjSsi! !_£j!j>-! Li j^ «jJL A^jSv^t^a o~~J tA^-^U «WaJlj ^iS I Ij^S^jsj 
j/ A™«U»%>- ifj-u£ jl »_""■■■" «U^Ojjkj «JJt*^ tA^-jljL» «wJaJi jj • '■g"\::. 1 a Jbu OyJ 
^ IpjJ IgJaAJj cAj J^uJl j^Sv-C M L^Tji^ J*>«j IJ-fcj tA^-jUM ol_yj-JJ (jjj^2j 
LgjLi^ IS'jLv jgfc" jl L^jI *Jai~*j A^jXiil A^JajNl jl jA el^-Li» jl£" Li .Aj^J-I 

j 0-7 oUjkv'l i«^j c^j c^>- j^ LfijS' ty r*-*o^ L«ii^.j cLaw like j_^lii! 

A^jajl iijlwc ip <~2jZ*j h>\s- Zj^> L^- 5 ^ ^^JS. CJ-tj L*X3 .i>>-jL>- aJIj^P 
Aojo ^11) ^bjjiJI jiylj* ^-JUr jJ^ 0j^j7 t^W* ■i_c^ £ 'l a~q ; >?:~ oLj^~~« Jjp eJJL*>> 
Mj (S-Uj-aII ijulj* ^ 4^?t-^4 A^ikdl t^-il-A^ -(^^ OljJJ jJi^l c^J^l -^ 
j.UJjtJl (J»-^l Oli IASCaj .frbjjiJl jyljS ^y -UJUvJ jl jl ^J} IfrjaJ&J J& 

^ Sjj^^^J! a__^i J^-il c^-iJl ^a J^fijlj ^jjj -^j^ll i-3j-^LaJl 

JJly^j *-a ^iJUJl ^ LfjLi_» jLT lJu!> oL-^b^Jl JLp tOjjt.*>Ul 

Jaj^" aSL^ jA ^Lj^iJl «JljJl jl J^jIj f-ja>\ /oL^LjJl ti^l^/oaJj» ^ J~»!j 

L^jN tc^lj^l j^^ y p\ «Ifs cijljL- oL—b. Actual occasions «Iwl U 

c/ ^/"y 1 J^ ] -^^ i ^^ 1 «J 2 ^ 1 Wi ?& "^^ "^J-J ^.J^. j^- 3 
J*>\>- r^ Jj i^iL» Ju>jv ^ t JUil jlyii~.l jP JjJ~~* ^1 Jl jA -L^jIj Ai—ii 

Y • t 
/bcefroo/c.com//cetafome 



xiy> ^j ^Jljj (.Oj^i\ \s*z>- V j t^LiVl ^bL'Vl ^ip aUI fjL-J V (Ai^jaJl 
A*Ja jj» aJp jji*Jl oVSCVL j^LII ^ (j^UJl j-Jbi! IJLa .jJ-1 _pJ IjL" a^j 
Jl£il ^j ^ j£"l £jtf J, Alli jjaij V 0_^l J->-j ti-JUsil ^jJjJl jjkJl 

jir jjikr t OjS0j a^ju-i y^i -aji i jr p jl^jIj Ja^o dJUJuj jjLiu _^rf 

jJ^j (AjI-L Li5U JUj J ajI .LpIJj^/1 SjjjjwJI ^y iljLiv* Sjj-^j (JU-j tijAiJI 
^» L^L*I IjSsJy" ^pJ aJJI aJU <L?-Ij ^j .^Lij^aJI OjSoI a»!jj J^iJ Jp- Ai '•jJ Cj> 

.^-lj OLT J aJ% SjjSfl 
ijjjJaJl ^Aj ji U2J ^k^-oj 4((k_-kaJl ( _/^")) aJJI 01 ^Ull ,ji2*j Jjij 

aJUT ^ Ua^w 0j£> ai aUI jl J,f tSl o^ J^ ] j^- 1J ^ i^ J^b 
t«AJl i*~ki Ui», W V Ward ijj d~T £>! JLi! . < ^ijO' 1 J*> ] ^ 'c^V 1 
cojjjJaJL zyry> lU^S' l$J^ Di *^i .SjJW lS/^'j ^jjj-^ O^Sj -V* a>Ij^-I ^^j 
J*Ip j^-^. (5JJ! ^IJj^I aUp jjjk ^j t-uU Jj^ jt- jJc* dUi £• j^i 

.*i_f- jl *-bijl 

AjjUail A^uLJiJl OliJAlil jv^iJ IjJ&U- «il^l Jl Js- jlS' Aji (J^pl ^1 

j* C-jI :^j> jj^ j-W2-« ^y CJl «ApLJ.1 jl Vl .i_4aiJl ^ybj aJI j^So Aij— ^ 
ejij (Uli o-b-~. ^Sy l$J jj^. 01 jS^c V ^Ai. jj_^)/l Sjji .»ilj53l f L.jJ 
(^ J-^^-j a«j^ (j-W^ Cj^" Di A^ki~-j" dJ^i cAjli cJjJl ^j Uli «jOj^> aT^^. 
^y^SoJIj (Uli oJi'j^» jji aS'^I SjiJI a^J» O^Sj aJU-I «Jl» ^ ^SO (AiJi a^J 

jvi^ ^1 AaJJI U LL^w JjiJl Jl^l ^y. (A^Ip *ilj5" iil^ Js»-I j* , l j£*l\i 

t.J,\ *yj UJ^*S .Jali oVL^-l OjJ^ OlS^^L r^-Lail Jj^ ,%P L^Ip J^^aJ-l 
L«j^ ^-J ^UiJl diS-iSj -'j*_p pjl^il <y JU^ Oj^j («1^ aJI^ Jz xi_^ (j-UL 
.SjjU- Ajjtiil A^jdl OjSsjj _ oLSlJsl jUe» Ju j^ Ajyo jb>=j 01 ijj] j£s _ 
dil^J ,4*sb sy ^Li *l *ij» ^-Ls ^LiJl OjSLv- lil U ^^1 jju aJU 4^-U -^ 
jp L&OjJ^ pjo (A*ib *ji j*J JU~> jl tA;*^^ »J JL^. (jl) JjIjJI ^ Ui^> 0U 
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L^j (.ijjj^siii siJj>t-4 i. djj£Sx\j jb& LJ tJJIjJl AjtJs .^L>-jL- LLp Ji^ 

jj>- ,Jl v—^" «jj^* 5jI^>- l£jjI ijf-s cL-j->j fi\ I i* J«r-I j£i 
JSLiJl ^a* .\lj^ jj.y^- ^y <jJb" oJ Jl ^Lj Jeyu j«jj oli .Wheeler^j 

ijiiail Ldf>3l j^j j! t_-P>Ul JjL=jj 44*15' ^Ip jj-P*>Ul Jjb oJJ ^JuLkll 

J ^Jl 9^. y> J* ^ y* Ja :5jb^| J^Vlrf jJLjj U 44jj^i! a^JI J .N 
Jj .\ajj Uiaj ^iSl O^^l 4_*Jjl j!_ / «JLv-l >c* t ^50 tAP^^-j oLU-Nl OJl AjIjJI 

jj^U-I JS' j>JiJ\i ,~-xJ *— >lj4-l fbj«j fiUw j-» J* Jjj ^_jL-I SjLuII 

oLL>^l «,« *L>^jNi Ol^l/ 1 (J»L»I J^-iy <uk~vl ^U !j-s^j jl IjjbsMj 
j>j J jjL> i-j\yr jA 7-j-^sj Ji>s iJL^i .4jU-| JJ J-^J^' f 'kiU^ <*•* .^LLJ! 
obL-^b _ L^u «--i J _ A^yjJ» OjjA JJl! . LfljJtP /jSj .J <u>J (,ULL> IjyU 
«SIJI jjij Loli iLjaJbj .ii^^aJl iksLail JM>- ^ L'i^j tlf>J» ^Lj jb>M ^1 

t^l) JaJ-l Jj^Js ^ Lij^-j t(S.iJj>^ 4*ib aji jP jl UJ^. «Sj» jf- JL. li! U 
.(OL>J>3l aib U-l ^ o-UJuJkl ijyljiJJ i>JJ! j^P ijtj^aJI 

4JI JL ijj^i\j jl>l ^ JaJiL! IJUb .^SjVa)! A^JI Jl U*J j^l Up^ 
Afc-JaJl 4j^ *]_^ /^J (.^JaJJ syjiil ibjjl Jlj*JI ^ U Sjjj-^il AilJu Jjr i; ^lil 
JjIjJI jt y> jJs.) Jff\ji^\ <.ijjj~Ji\ OjaM j, .JJljJl Oy (>* j^>^" J^ i>-_p^ 
jjSJI ,*->*-ij jl <>-jj L^Jl (_gl «L*J oli aJL§J i^i tcii? ^ kjj .y>\\i i^j^>^ 0*>J 

O^JJ^J .r-biil ilb* l? Lj 4j>-jii jUaNl lla (U-IJii .J— J» s^ abfb ^"jj j^ 

-^ > '^ J^J £-° : ^J ^ ,l;>t -' J^ 1 J^ LJtj-^ ^j «.LIS' La^. ^J JLJl jjSC. 

1 .j^^ij 
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$JL>*jj 0^ ^ J^ klJJ J* 



c<dJl jj^-j Jp ^jJj^w-jS^I JIjuM ffJbJ *^1 _ J^aiil I Jla J . jVl j^- 

. j.^11 A-lai«o .A,>aji?;« *JJ^ >* ^ -^^J ^' J_/y ^ Jj^ "^ ^Uuil \l*j 

.<dJl JjJ Jcrj j^&l j! jl tjpy-.y lilT J^SOl V, *JUI V j! J~^> jf . jSUl 

j} j>*s diiJJ .u^iU-i es & <J iJ^" J^ 3 -^ ^' j^ ^ y^ 1 y^ J* 

*jz«~j V dJJi jU t( ^M ^Jij* 3 *J*-J {J4** -^ ^ *^ J*^" ^^V^ ^ 
MU_« <dil ij>-j *ap j! oU)l o^jl>^> j» UU- ^^J oy&*>Ul r^.J^ 

jjj^oj jt-Ljl ^-jJiil Jl £TjJ ((^^kjVl JiUJi)) ^l 4-3j_/«il ^UJU .Liia> 
■>>>-j» ?( _ f di .8j_^2j" j£J>l jJaP^I s-^-iJI aJL cijyw «dil : JbJI ^>JI JLp 

i^2^i tjlill J-~» L5 ^) •«•(j^l dX!is »j£j .J^^* ^y. Jipl 7-j-sij j£o jA LUs 

iljjjli» Ji. aJL>- L^zi^i ^ jiTt ^ i J ^ r ^\ ij^yj^L* Fabian oL>\i 

,A>-jJ (1)1 C_^«J 4jl lilli /jp A-^i~o I8jj.,,g~i Lf 

Jj>Jlil , g U; ^ tS^jjS' 4j-b*j ^UJl IJL» - j\^~Jl ^-P _ AjL-Miil ^ -^-^il -UI 

t(J itLJ! II* ^p f-Uai! .ilJUeu-l Jp IjJ^SC J jjjy^l j&J .J~»lj oily^ 
jl 3Jb£jl Ji» frLiVl iv^sU- yi Iil5"j «jj^jJI» JjLj ^s SiSLiil j^o" .Uj^p 
i^Jlj c*>Ui J^y a^JI :olj_^tJl ju OjUj jl ^^Ip f.J-\ (J-IaJI ^^^j dJJ-ijj . jjill 

^1^-1 vJU- Jl ^jj ^ oUvaJl j^ Ip^J ^ ij^jjl j& .'%» J^j7 *y 
«^^i^s 4jJiJ xjai L~«j>- ii*>b>l ^jP 7-J-/5J J^C tl>wUl jl AJax^l .5jjUJI o'Uj-iil 



T <V 
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_ ^J <L™Jb _ <uuj (JJS\ U j j>3 L^gipr J* ~*j?£ ^J Oli AjAaJ «JaS O—j i*Ji!l 

i\ .^UiS aUI ^O, jl SJIUI :^ JUjt ilS^ iJU* ^Jjk:^\ JiUJ] ^ 
C/ J^^ ^ p^*^ ^V u*^ ^^J c Lilai* iSjjr^ sj^-j ^ry. 01 LilS' ^-J 
j^ii jkil jJIp Ji o^-jj b_^-j jl cJuT cjy j! ^ ajja^ j^ J& .JlSCi,Vl 
■u^i U _U _u^*j ^JiJzj*)}] ^iliJli .jJUi! jjU-I o^lp" j~^ 01 ^^-^ 

JiLij «fl«j L^a-i^ jJi!! 2Lsii!l Jb i-LUJl 4.sa.aJli .((A-LUJI LUtaJI} 4i~**>UJl 
jA ((JUrj jyjUJI ^-*^-l) Jj^l* .A~,klJt ^ 4i<^2xil oUlxil ^Lv ^y l /2j>^ 
LgjV . i'L.S'j)) LUiS (-«-« a f'jJl UI» i y**i> aj»j N jJI LljaSJI UI .^-LU^ a,,,^ 

AJbj-iJI Ob^JiJU .Jaii _ijydl Jj^ jjP Ajajlya jS- s-Lil ,jy OlS*^P -_^5j 
jl AiX£ _ AiaiSJI jyblJl 4-^L>- - A*~JaJl i_i-^>j ^ oLsib^JI r^-J .L*jb^-I 

jSTI o~J Ujjjo ^ ^ c oU=LJI ^ (JUJJ X' ^ -^ ^ t 1 ^ 1 1>^- 

.L~T <u_gi fj^l Ji j^^l ij* ^>Jl 1.1* jl JJi^pl .-L-LU 1 ^X^J Otbyu ^y 
. aJLJ^- * -h* /y 4^P j" A ,-'^°' *?■/■'■■■' jl *;,"*■ ■■ " i Jjy*b»- c-JjU- U-g-43 

Jb^ jlS" ISI 01 ^j" Jij t^^ljiajNl (jiliJl jUaJl ,y -^b" JJj^Lp OlS" 
i>i^>w» j* Ll.^gi ^j^-J /r 4 -^"^i cj»Ij (V*- 4 Oli aJLjJL^ Ijtja* ^y^j /y' 
OlS' JaJlS' jl C_U> JjNl J-*ai)l ^ .Jaii ijyy^l J-^i-j ^ L<? jSS'l ijjj-^Jb 
aJJ LLsii ■ij^j ^ -^ <*jl JaJlT aS'I dJJJuj .Priori yj Aiy^ diiii Lil -^*j 

jl L^ip A-^S'^Sl 4-JLaJI 4.1a .^y^y> JUj *^j Aj^^ Li*P g;J 1>-I ^y. *~S J 

l>^>^> jjSC" jl ^^j c^l c JUi! 3jj c U-I 7^»*>lil jp J^—« J^A 1 ^>w 0j5C" 
^Sj aJJ LjUii ^j^ji Sulv-^UJl p Uil. (JLj (Jai-I jj^J ^y^J .*i^- (j\ tJ 

iJ a*j ^L^a 0^X) Jui iijjj^s ^ jJ| 4~Sj LUiS 4jI iJL* ^^Cj J j] LS ^>t* 
sJL* Jli.1 ^ apj^t^ Jjim jl Pj il ^ .L^Ip ^ly^Vl JJB V ^Jl bUUl 
^L-l ilL* j_^s JJi •«■bjjjjJI ^rylji iSw |i« tjjU-l *JUJI ^*>U j—iJ Ji Ul.^.a.11 

T -A 



Jj-^J-I aJjU^. j* Vjo» jl JjsU^ Deutsch^o -Mp JUjjiJIi JJ^J ^Lj 

j j^>--*j ji s-^>=jj -^y^ 1 v^ j-* \^s j v^ «-^ c*^ ^ (k^ ^ls** 1 j^ 

J JJ j^-^» J>xJj ^j^J : i\t» f-^j -«^bj-iJl ^'j^ 1 ^' s- ~^~~-i '^ LJ— »• 

ASjyw «*vfij jl Ajjijl diW AJbj^iJl A-Ljdl jj$J jl AJbjJ 'kJzJ {f Ju^JI 
AjIJj «.Jai^j t<USjjta *_y2X^~J JbjJ l-V 4 (V b>* .kiX)i Aj^ikjl A^J> J(lj cLj^P j^wj 
jA J_i*Jl «JuJutJl 4~*s>UU «Jl* ^ JbjJ Lu« JS" jl .aJ bayw jjJ Jj>=j j' 
jl Nl A^ki-J V UiV Jj cajjj^Jb Aa-^^aw UpN ,j-J <■<**$ j Priori aJJ v,ii 
.(Y .)Ldl A^~ Jl ^Jl J Aa^a^ UjJl J,j& 

jbC^/b Jlp (_jl Jy- ejAat^ AjjJj-> JjUa- iiLL* jl Uijl jjb j_^>- 7-j^k 

jl t-L^I Jl «_>Jl^j ^j6\ ap_^1I ^jjj^\ IJl^» oLiib> Oyr ijji .Aijsia-%. 
LgJ frbj-iil jjilj» aJ J^j J Jatj» Liu7 jl x-ia^vj AjPljJI 2^-jJ^JI oLj-^jJI 
jl w^>=j SiAa-^ ,J>\jf*- «bfb LJ 7^ . ..A^jjiVl Jaj^^iJl «Jl* :jJlx^ (_/»L>- J^- 

jiLij ^JJlj <.L-Jj*i j V JjU _ Jbji IJU JT jl L_ik* Ji* jj^JiSb "^Sji\ 

.(Y >■)«<] Lusyw otx»l «_lc Nl l_^j tJ_^JI ^9 ^ 1*^- 

J*s .S-ikill ijjj^ii *-*»jl U^^jj» jAa-J jl buplk^b jl jjj £*-f J-s^j 
IJl* J* .« jr ^ L lj _ / »a-f aK' j^j jl i^S ^s V» :UUI L^kiJI J^l- t jLdl J^- 

UaiL^ ^ t^JljTl» JUb t JaU AJI OS'jl ^1 (j^^it ^SjJj-^Ij p?w> JjiJI 
ajI J^iJl Jt« jj-J aj| lA^LJkl Jlj*Jl a-^=t J lila U- Jljj U aJ| cdJJJ ^ .Lili 

jji^J-5 OLiS J _ ^a^^s jjk Jjiil jb l Ji>\jtl\ . jJL^vii (C-*-? biia-^ bJli J2»b^« 

IA* J £i «ijarj^ j^ aJJI» J^iil jl . Uj . jil jAij^J? gjL a*^ ^JJl s . j _ ? jJl» _ 

Ji dJJi *-« cO^/_^iil jk^» J l^^j Ak>- oL^jJj JjiJl (jiibj M Ji» .Jbrl 

.Ai^«II Jljj«il A^>-?r J J 5 ^- J^JI jl a!U-I jjSC" 

Jp ^^J^Vl ^ibkU Tipler J^ lX>\j ^J^^.1 Jl ^ jl Jui. 1^1 
or J (Oj^JI)) jb J>\js>i\ Js- JjU.% Jl jLJ JjUj .(aU JjU^T) Alli j^SOl 
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Sj^i ^* ^_jj^U-I <lS"Utj ^AJt JUli jl o_ ; £i ^ _ / Lj *iljLj Jil£ UjIj t ( _ r ^>y-i 
2^JL UIIp aJU- Ji. tUy'lTU^ cuc ^1 oUJlSOJ v-Jl L^. ^ JT ^j 2ljJIj 
j^ 3jl?-Ij Is-y^- UUi-i Mi ^J _y*j4-l ,i ^a i_^j*»U-I ^ijjj jl 7<^^<«j <^>J .LJ 

«Jl» k.*j£ .-i_/N* .Jjla^il LS^*^ (_S* ""^"J^ - ^"-J' <^JyJ&-\ 7c-«ijJ ^«^r (J^l^ 

JJlr «Ol S-^U-I SITUM Jl£il ^ ^ Jb-lj </ :_^i Jlj-Jl UI .UJiru^ 

IgJ OijS'Nl (^1)) JyA^- j^ A^jU OLIT *Jjk^J ?«Lfbj-i i_p-jil)) OjfCll 
i£y>ci> c4jU53| aJ Lf 5ai*il| SlTl^l liJUj ^^r 01 J*~? rph .«?jUt d^jJJ 
J^-jJ ^1 jijS'Mi ^ «Sub-simulations vj J «iS'Uj: y^j jj^i^j 'O^^y 
SlTUM Jl£il cdiJi ^> j j .UJiru^ oi jl» oL'lSOl jl UU» JiNl ^ tL'l.jJ 

ijjj^sj 4j^Ui S?ry jl .Ujj (oJjAP i£j>-\ Ulji Ij) Liji ji : jr Uj rciU^u viAJJJj 

,4JLkia 
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CiljloisJl 



>Ju^>cJ iJjU^ jA ^^jiaiMl ^LiJI 01 J> J-^jJ .UsjI cJ^jil 2JU»- <_£* did" 0U 

01 ^LaJl IJL» Aplk^l ^-J l-l>- jJi J^ J^.3 it-u^ ^ cf ^^ <j ^ 
^JsJ bf j£\ J^>^> ^j^-l^u-1 J^iZj y £-j>*z*~J 01 A^~o j dij} .ddi ^ 7^><^ 
OlS' lij «Ul rc-s^jj 01 *-kx~o 4jj-^> J-^ail (J ^ULili .^jiUJl od* oL^jJj ^s 
j-p <Jjjj-*> *yrj f>6^ Olf 1% .-^-jj 01 'di Jj">te t biCf iyl iSjjj-^ ij>-j 

7-{~J2i[ ^j J*>*i yiUJi ^SJ .-I^-JJ 0b 'di J-iij 01 ,j>-»il J-oJ tdL-bki* 

iliJl 01S" li| 't5j>-l V~b j^j ''di ^_frj j*- 1 ^ iaJjJl 5J5LiJI SJl^i^Nl 

SjjJj** Q^S j ">jjj~^^ 0_^cu- ^1) aJL^^I odil^Ml ada oJlS' ii| liLi 
Ttiii^J 01 buX£ cUJl^- ^^Aap ^xi ^J^J J^r' i>* 4ijjj-^il <L*«il OdiljisVb 

.«jl>-j LftjJl Jk^ 9 cf~ *\ ^y^j r~^J ^ ^^ *^** 0_^~- ij^^ J**-* aJpU 01 
U«iii* ^dil frLiV jIj^cu^I JLp Ward ->jj d~£" ,_^J 'Oy*^ ^/?«<* t-Ij»VI iJLgj 
«4jj^Jx!l)) j ««JUSOl» »-aU» J~U jj^ jp 0! Ji^*i 01 ^k~Jl ^1 <0}» iidp 

c-j^jj^ y, Jbdl ,_dc- < — *J>LgJl lgjL-]aj Zj\>^>[ 01 frjll Jo*i Ji lij^Jlj Ojjj^aJlj 

j-~oS iiU* cijjj>p tJlnJl jl_^ J^iJ 01* ^^jJ^wjSOl J'\Jbi\ jf- bL> ^53 
.jJW- »1 iSjJj^' 'd! I 'i| ^ IjU^ail 4^-ljj 01 dipj .JUck 4JI ^_^-j y ^^f Jb-lj 
U 4jLL^>j «^^J ^^ t«jL^>«^«b s-^-i (_ji *>^ c_~^>J J^i tljjU- 'di Oli' liU 
LL^>j j»Ji; 'di a^^s 01 J-«^l j- 4 .Uf-S' -^ d>l J^>^1 cy ^jy^ OjJ Jljj 



T^ ^ 



facebook.com/ketabme 



.aJjJ! J&jjJi3\j (jjjljii! {_/> LJIS J^J ip (.b j~-^~> (^gJJI asIjAJ Lb- j^j bL~~ h 

jl _ Aj-Up _ *JaX~J_j t-kas 4ibJ.I dJb" Ji U-L>-|J jl Ij^i frbj-iJl j>>U/ Jj^J Jua 

Swinburne j^jrij-» -sjLi^j i_>j^LaJU .IL»p __,£$» _ / ^. «sll ^ c^> ; ~~* J) ^y^ 

jj£3l IdA jlj^- :>_^>-J J^aJ 01 jjp abu \' Lap -ij^-J u^j^ O' Ja-*o*yi jl Jli 

^ ^J tjA.S' Jb>- _il jji 4Jb~« jjSO «d! L ^Ubp^l cilU-l sJu* ^ .<ij-^> ~*juu>£ 

*~» _p I ^LjjL jti/l b^aii-I* lili . JtjaJU pj" -w» iJj Aj^^jh)! 4X»_J!j *LC JiJ 
kiJUJJ «4i(p <uiT j>lJck^-l jlT Si|j .*Lj-iil uylj* ^y b^»p ji^l j~~Jd\ ja i£y~~* 

y> aJJI jt J^I>«jj t^^^^ASOl ^Lc^fl (Jiijll ^^ j! s.J,\ A-ku^ JjUIL 
N <dJl j^ dUi .s>l «u-^ijl ^p j^U J— T l;JW lijT ji^ ikjjs* Ky£ 
tkJuJti ^pLaC Jib- (_iSjil II* cblj U^i .-ubV> <_jJJl jjSs!l JL>- ljL>- dlbj 
OjjJ&\ Jjb- ^Jl Oljb&il -diui*i .U jlji l? Ip j_j^«J\ jl^UVL dj£j JJ 4Jl *_a 

.^-JJ TtJ^rs^ JjJ *-• jj-i*>b {J.j~>^\ j' J-^J 'L^jLi. U_j fl^LJU-lj) t((a_;J_ / s<aJl» 

aJUjI joj t^jj^^all «dJl i^Js jy <ui Jj^^aJI / c5*ill t<dJ i^JaiJl aJUj j»^fi» ^>J 
si^j iisU-Nl ^ L^sT c-Jj^j «tfl Nl tJLi*i!l j^ S( J^ 4J jl *j> .jjUU JUJI ^i 

.o'AS^ill 

4JV 4-^b^l LJ*>U.I ^JP jA bWljj LJIp JJ^Jl (JL* ^P Jitj «Gt jAo U 
j^i, jl ^-Ja^»-! JjS' ^gi t^Jail 55!i*i-l SjwUJI s^i «ji Uli ^jl c^Jo V iiSjJj^ 
di-bc jl «_jaxw jl dJj| ,9j>- i^jl *j ^br jj j*i tli>- Jj-b- «a U i_b>jj j,Ur< . 
^ULl LT^L- dUi ,>w> ^ .s-.^i JT J-bxj, -dll jl UU .L^j^ ^T ^ SJUil 
«sJi'j^ j_^j" jJdilj «.LaaJI Sja^B »aj iyN* «_^-l ojIjNI JjSj SJU-I «Jl& ij tb 
J5C *jf jl 5>^ UJp ^J jjSO ^j ( oi sL>H\ jl J t^jT^I ^ IS 

jijS"! SjJiJ <u«-j U jp l%i Jji; jl i^>o tjlj^-l aJiSLl^ iijjj jl JJ 

jIjTNl «O* x**j»J . jl^Nl j* SJl^i N iiLas Jj id^-j lJ^~)^ ^J^ -^"* ^^* 



MJi Uj t^y-^l jLS"^l jt- i^th^i L^ <S i) l u aJU- .s L» ^ij^j Lj_- Xr-_J 
jt/"Vl ^ ^J JT ilU o^h £+& tLiVl w-7 jlC)/b u! ijJJ b'} .J*a 
j^ ^/x i_jjLL» t__*Sv« <J _ Jiiil» - UjS" Oijl liU .AJibu'iUl ~A£yJ?-\ «JL* ^i 
eJjt (w-IpIj .U jlSC ^ j_^Jl IJL* X>«i«. vilils cvjiall *jJJ ijiU-l 0_y^ 
JSCib uj*)L. jy& J aJp aJI^I J^j^JI jV cVjaL Oj^ J jIjS'S/l 
^1 is-jjjl J} l^J joijj JSv-ioJ jl SLJ-I *Ja^-J ^1 jl^S^li „<L>- oLj-^ap 

j^sj" jljS"Vl Aji Lj~j .AJi^Mll O^ jjSb^. ^1 ijt J^\j jljil jj^li ^ (^Jj; 
a^ib» IS"jX> J^nj jJj (Jail lx~lj IjjT ci^ u^JIJJ Jl t^l .A^tAl! jlW ttjU 1 
jj£j! U* lili)) Jlj~i .5y j£ IjJU j_^ jX^I jj&l dUi .tf/^l dljT*AJ 

jl^S'^'l APj^>^>j .liyrjA h£j\\ jIjTNl ,*-^>- j^ iaS*Ap ^Ju X«j J dCjlUl 

^jP OIjTl ^lysl .»XxJI OIjTS/I Jjjaj 4 bi S^U-JL tiyl J^ y«Ai ^ 
bf liU .X»-UJ1 jjSsJ! j^-vokij t^yLf! ^ ^J^ j* U^jj jr^-*-^ dr 4 <_r^ '^H/ 4 
jl -I2— j^I o* jU t^^aiMl blx ^1 c~*s:> a*] L» aJI^~ Jj^* ^l^aVl lx% tjj 
Jtf\ja\% ■.Ojzrij^ LJI J-^jj ^1 A^-dl ^ «la .^y. ^ X-lj aJI ij>-j Jej^ 

.y» ^U/^ ^Xd ^bo ->J^-J <J°\j&\ •••? 3^ Aj^t^w «X^lj AJj^S' Jp\j&\ jJ» aU| 
JJbdl (j^j^iJ jl j-* A ; a,k;ll obCj.1 Ji' -iiii-J l_)j~- aJLw. b-^j tjJI^Jl 

.(Y^t^jSkii jLSs-li ^ji^ vV ^ iU v^ W- 4 -^i > ty 1 ^^ 

jl dA*~»_^ IJUi .ajIj ^Ju jl ^Jl JIjjJI jJlo j^Jj j» iyc^> Jl oULtiT'VU 
dijl y cdlSi j^ Ij-^Nl Jj ?L$y-^^ [Jlj*^ «1* - > J^"J j^-si bai^i jcJLi ^ JjiJ 
cisrU-l ^ IJjIj *i*)l r^l JLi! .s^ JT ^^«i] S^^ Jly> ;>Ji^^J jl fJz^ 
_ AlaL^ _ Uj-^i; jlS^^L j^ 1 td-^Jl ^ -ky J\ <*-*kil OUUai't T-b^ ^j 
l5ba ;di!i (_^ J j . Jj^iS j>ilyj jb^l bUj)/ A>U-I aJ C-S-S «.Uk^^/ A^^S' 

U ijj^j .LgJi^^ jl jjj ( _ S ^2X ^1 jIjTNl db" Jj^ . Li^Ji . *jii. jji s.^ 
^ . 1x11 lL-^ j^ . JlT lil tx>-jj U bJ- jl Jy jl a^«j ^JUl U» ^jj^) aJIS 

.juii j^iji j ^p ix* ^ x.jii j/b «^o.jj ^ 
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.ijJJt 2u*3 



C^j^p ^\H>S .J UJI olw -^^j J?*> &\ LuIp jlj 4^>jf 4Jl c~^J jl jbC^b 
JJj JiVl «J^ J y> JjJI r-br d)f a*» .aJLp ^ U jji Jp jjSC" jl L£j? 015" 

UjL~« **S) jl i4^>-\j SJUp 4^S"bx^> jL~» ^ai .«U^JaJl 4-iLu ixJ_*2i ^ji (_£ib> 

.Jjti; UgjT bW j&~ ^JUJI 
iSjjj^ JIp 4j>J_^1 obiUJl jb J^UsNl Jp ilj£i (j-iJ (j-J t^i <_s» 

j V JL. Lvai^i- lili dAJU tc^jjj-^ ij>-j i>J^ai obibsJl ^y ^SS"! Wly-j ^ 
4Jjx£S\ o-La Jajy oby-^ iJLas Jljj b» <u"t b^jl J^pI ^Jo\ diii A* ..yUJI jU>-I 

j! aiapf N V^ ^ ^W-^i viJLSij c^Jcdl tjJUi-l (JUJl hj^j aJjS/I ^.jj^ 1 

AajjJsij JjJUli bc tiPj^ilj 5^>j— ^1 ^ ^>-b>-Nl ji- Objjwail aAA J.^< jbC*^/b 
a-L* jl J Uwslj ^^ lLUJjTj .iwai^iJl ijj^Jl Sj&j ca^lj^l *if~J 'jr°j^ 

tjjjJl J ^^^kjJl aM a* 8,^ SSMp UJ Jbdl iJMaP jj*j" ^Jl A^i&il 4J_^Jx!l 

(^jJ ^,-Ji aOJI i^kd S^Jli . jTyjJl i jl ^JlaII i_jb^JI (i 4JLII *_« Jil Ai^j 
"a^^sjJ \jS& <j Vj^ <->\~Ji, J%>- jjT e^^ij /»jiL» ^jj\ cbfibj^ IS*A1»| ilj^i 
js*^ uy. '*JJji*^b ^J^J^ jy Sj-Lvail J Aijbiil _ b»s>- _ JjUj Laj ,jd^\ 
hj^3 ^j^J iJaii Sjj^j J*>1>- .y ^1 diiJu fbiJl ^^KC *>U -(Jj^J 
.b$j J~dl ^ytj: M aJIj-Ip ob-biJ a-^U 1 c4jj^Jl *Uii .Stochasticity aJIj-*^ 

a$j>-y* ^J tjtiljSJI ifJjlSw ^S ^v«L«l J^-^J Ajj^vJI (l^ 1 -^ ^i^-1 «-bjc^l /c** 
.4jj-^3ji 4^jb>- Obl^ja->l Jl 4jt^)b>- i^-jXi>> 4^Jajl jc« ,_UbuJ U-Up L^>- 

bJ J-w^>j (jfJUl jA o UJI i^sb^JI jyljiJl -5j>-j cAiJt^-l iJbj^iJI Sj^iaJl ^ 
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/y> ^_fl ■."-*■[ ^*Lj sb ^A (jjjljiji «JlA jl AjLL>- LaJ jf A-pljj Ml io^Jlj lAj^AiL*]! 

xj\Ja)U . jjSOl jc* iyii t_~*L aJJI :oj^-iJl jjb-^i" «jLp ^»o>si-J .JSCiJl d~^ 

^y. jl iSJbjJj! iUajNl jjy» _^2>3l jl^^—l f-^J 'Ajjj (JJ^ <£Aj^ J^*"')'' 

^vij Ijjb .j-^U-I «jjij Nj U-jli* JL J-ilvJ.1 jl j^-sij l-i^i caJLS.: oUJji; 
Aj^J-I ^ f- jJ aJ Ja*» jjSCil Di d~>v cs-UA>- A^Jijlj JISOI jj^ii olC)/ Jbil 
sjj^j^JI S^SCi a^« J-Jj *-^U7 aJU- J ^j—iJ Jbr' dAJJjj ,aJLJLI~I «jj-l cJbiS^u-M 

.J*aill IJL» j Vfs- LJa4 ^!l 

LUj ( ^*j diSJi t5*-JaJI (i ^bJ lS^ 1 — 4 -^ 4jj— J " J^i Ot iljjt ^ 
A^i jU tA*~jaJl i aJLJL>- ^j~~J ^^* oJlS' bis .jjslSJl 4, ~Ji IwL^ ^ bi^>- 

^^~» iiLft -^>-jJ "^ AjT JiJtfr^i t£l oiJjMj M *iljJb jA (3Jb«* Cjy> jl A^j t£l 

Uj^i J-W :Vli* Japl ^ .ioli i>^dl oJbf - SiJ^I aJU-I dlb J - lili 
^j>^j jl bjL~i* VL^I ilU* jl bJ Jji j^ljxJI dljbx~«i .ij'i ^>Wsj 
l ii U~\ a*^! oJbf ISU .oW 1 Jl ^l^ J 1 ^ 1 j&. jM Ji 0»£M 
s-il^l jls ji! cU1^4- A^re-i i^>^ CU- ~Jj i">Ui Ajjai ^ ^IjSOl £jtij 

j*i (ia jir u^. u~, ufjj jW 1 Ji <-»>»* ot ^ '^ju jLJi ji jj^sovi 

.dUi 

AiJ ?jjl*il J ^Lik^l ^ %.Ip *JLa jl d>jnu *>y ij^-y yVl IIa J^i 

jl IJui jjbuiuj *-ki~j J lili .«! jjSOl >u> Sj£\ c^jtij N aJJI» dJJi jjIiJLjT Jti^l 

^* jL-jNl aJ*>Up M -^So .«JljU Ub" Uv»j j»Jij *ijljxil dJbJb^w» jl jj^i Lii; 

j» Nju £>~Z*ij ^ry, <JJ1\ j*UiJI ^» lAf- JjJjLl A-^U- SOjJji-l A^JijNlj JlSCi.Nl 
A^s^j/^bT jj .bL-~« 5iA>t» j^Jaj OljL~« jij J>^ jl AiUaJlj eibkl ^jL jl 

tA^bJl Jj»il «a* Jl jji! ^ (Ai^il ip-^il ^1) UT o^Aiw-l /j/3l 

Ijjj jl jjjb>«j j^JUVi .iJSCJl ^ ^Jij^^ tX^2L (^JJl ^julb a-aJ-I jP L*j^Nj 

jjjai ^Jl Ai^iaJl J A_lus- AjLib" j^ Mju _ Ojj^^Jl yjy^ Ji« - A^>-^il aJJI Jy 

aJI Jl i>-b^ iJL* ^^Ji .A-4WI JL^bill J^J jbCVb jU tLplJul jjSCJI bjJ 
J ^Lp JSlio Aj'^i ^1^1 tjjJl J^ jjjh je- jj!&]\ jL^ J S^L. J>-A% 
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JiJu Jj fUaiSi J 4jjN\ jjilyiJI J*>U y. v^ 1 OyC -^ -(j-^' J-^ 

.oUyULl 

Jl^il t_~~Jl !0y> y> J^-uU jIOjCL-.! Jlp. jyl JIS' lil jl Js>\j&\ pi *xli 

J^JV- U !iU .Uisjl j>-l jlSji i <UP |c^i jl 4JlSJ>L) jl» 'J^J^ (V ^"^J- 4 ts* 

*j_Al jyU jl 4-jalll jyxl jl yfCdl y» (j-Jjt tjl— J' Jl jjy&i c_>^>«Jl jl 
Ju*=p| ftLsfllil y* OjScJ ko^ 01)) Vj^' a^JlJI Jsj^-iJl jl ti-oU-l J (_»jifti>l 
L» L< I ijlbix» ys ^I^SOl «.t>ji J S»J*>\ll aJIj-IjJ! Sj^-dl jj, .^ j& ajWVI jl 
Jotj ya ^IjSsJl jyj! (.aI^s-- aJIjJLp j\ 4JU^-| aj^v'j* J?j_ / oi .^yy^aiU (Jus J 

y« jjSsj Jj (^ij> *i1jT JjJj^ yT DI y> -ijl J*j .DJjj>^> AjtJa ji jylS 4j1"> 

LJUa>-^l oly—^ *»ylj" 5ijU^> olA^I y* apj^>^. jl N} c*>Uj aj ydl y^-*^ j^ 
Jjj dj>- yljj-^l J^t -J-ai >L? ^jiJl J *Uai iiL* jyl Jyj Ol .«Jjlj53l dijLSCl 
ObJo-iiU Aj.yfclJiJl jyl5*>0l iiU- y. _ /fr Jij jl K^sC^j jyliil <uJ^ '^"J~"< J* 

jl y* b* v-L-Vl AJaiJl .yUa^l oUljail dJl^ Ji ^j-*-" y»- jN io1yJl 
M aJjJI JsjyJlj ^UyiSl ui^j* ^H .^y 01 -«J 2 ^ ^*-«j£ J^-^ r^J^" ^- , '- b ^* 
3jli>«^ Ijj^sji iZj\jJj~^ y OJ> JS"^ jj :4«iiLi ^^ ^/c^ •iJ^-f' .l**sf , psw 

.<ulp jA U jyxi ^^ -k*» ^-b»o 

_ «jL^^Ij C~*£j (.i. ih 'M 4jS\£\> \jj£~ Ux^> kL~£ Li^iiJt aJj4-1 oJl* (i 
JaA* y* A^^Jj^wyxllj S^y^jaj^l oLiUJli .«JUlI jP ^jj^- Jjli»- J| - *>US 
U lili .o±y>vj SjJi yLJ AJy-SJI eij&j tAjjj^^ iiy-S' ^_^>-j ^^U- JJi ^j>«-» 
ij^a^uij J*%~ y l^«~J3 yp *,c^ Jj < *_y«j jl 1^-ijj J^i AJyjSol »JL» OJi>j 

.y/Jl J^^l Jl jijL IJl*^ ^JLy^l jjSOJ 
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jj&l <w~^'j t^J-ijJl Jus*il »Ja^l J L»- *-J»J\j. Jjy<Al j-iJi Jlji ^ 
t?di!l c_>wU r-iUj t J j. /g a II oU-UjIj c«.Lk~JI j_p ajjU^JI f|/!" Vl jL~»i . JbjjiJ! 
j5Lio Sj'_r* J-V W«j>- tUSiVi «-i* 'L^Lj *~* iJu^- 4jL$o>I aJ-I olijl^l jIjpIj 
ij-^ij .l$J ji^ V a^Laj: OJ^rj Ji j^Ssj jl (jXfclt jJ- j* jl A^-jjJ J~>- 
.yu. aJI jUi! Jl jj£j! ^j jjjjl ^^Jl Ijl* jjp Jl UJ* **>L* ysJI 

Ji Lil <U-jJJ iin t Jai\ t_JL>P JUt* ( *t?~ u J-' («* L/J' 2 (»-^1 u^jW S-~*^ -^ 

^»Ji «A-JI jl _u .ol^l JUjI (JS £>- SjJJI oL>J { y^\ ^j* <~~3j£i\ ^ l^A-i^fi 
l-Jjj U tjj^-ij ( ^S jj^JjA i J^ <U-Utj JUj *Jl» t^~J^x!l IJl^J 1 ,/jJ a^U-I ajL^.1 
jl jUjai^J SSLkJlj eilil jl A^-jJJ S^^ a-^LII j^La* „aJ-I oIj~a«JI jl t?J±!l 
jl «-C-Jj jl Pj— ^ <j-« Jj^-^J .L -^s*- «Jji*^ A^Jajlj JlSwI i L-g-^iJ UJiJ 

^L-1 t_~^ *JLa ^,-J jJ-j Li'j «^"IJJ! .tjadl li* <jp «^ J^ jj^i-j s-L-UJl 

U^^^jij ( jSvj: V ASj^-il Ajljjijl A^iajVl A-*J>-J ■ J 2 *-* s-UjjiJl j>>L» ^ i LL U j—Uj 

tAjLlpj »jU^i a^*^- j* jj>Jl l_~L- Ji «.UJI jl IJl* ^» (_j-Ul ^^-j 7t^u-j 

^IjiJ A~»^ «U*^ jl LgJ jjai» V ii^L^a UI ya Jbjjiii *JUl! Uaill j^UJl jlj 

Juli 4j| jjSOl IJj LiS')) jl Xk>u Weinbergf-j^jU <>«~~" Jkjs*^ .aJkJISL. 
Monod ^_*« iiU- Wj^- 1 ^U ^-iU-jj .(\ )«iJlp N ^if I aj! Ijj US' t*_giU 
_ys Aji 1^1 ^3j*j jLjVU tUjai jMl yt -rjjjl wi^-Jti) ^^S^JI j^^iJl IJl» (jj^s 
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^y «Jldl ^wiJ - J U- l>\ Js- _ jUUJl ^^r JUi~o ^ .(Y )«iJyjlC LJ «U^-'jJ 
^jiSCl! jl Oj^f^ 5.LJUJI (J ^*j j! Ml tV-Lll yjJl iJjiC l>jj£S\ l^'j wljjjiJI 

iJi^lj (j^UU JSuJl ^ laoyr-j ^ j^j>; tcl Oj^il <i *Jla*1I JiJIj ^yJI y 

Juidi J _^J J-^i - oNU-l u ^j«j ^as _ dJJi t ^ i j .iJJull Jsjj-iJlj Jyljii! «JL^S 

^i «jJw oljJJ t^jjJj»- jt i?-jJJ tl-L>- -J~>-j A?*^ <r s ~"°- Lijlj> dJjSol ^i 
ji SJLJb A^ljj r~j£> ,t-jS>A\ j-« JLj««s!l tJlA - jJu> Ui" - a-oC t_ij~- JyljiJl .p-i 
jJu ciJ-l oL)j-^2*Jl 4JU- ^yis .?-jaJ!j ^Jt!l jj^Jai j*^ -U- iw-L* jjSol jjylj* 
j.Li*Jl ^ynu IgJ LU (J! 4i*ljdl OlJjWall y .iJtP ^Js- X*Sju UoyrJ J\ 

.4JL&-U «.Lil ^y Jil c~~J LjJt ,Js- Uu» *>UJlj 
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Oj^aJt 5dL>rJ 



i^2j *j\ hrjJ>i J^>- y* (jpJUl tr^jh '-^ »-W-^ iib^* <_Ji_pr 



iiU* 



^ JlS" vV M J^. *1U . j^&J (UJI ^J^L jLo JjV! ^JLU .W^ jj£ 
i/^ jl cJ*>Ua^l Jp jjjIjS jj^ Ujj tUfT bj->^s jyx!l jj^o j I l$J J^-^l 
.oli jl 4^* j^> \JbJh dXL~J S-illl C~L«r ^\ jyLaJl y di— l*i* j£> JaJjsi- 
L7t^K> %j U\*» j-Uj i>-jjJ |jj>- IJa^ jjS3l jj^o Jl jSCJl j^ jl5f cJjliiU 
ij^J! ^jw U/" J^o jl frj ll ^Ik^bj .aT>Ij SjUI j, UU Jlill J^ Jp 
ryp - eUii _ aJ f-jj* Jj t_i*jJ _jl cJJIjJUp jl SJJbw ^ijjiaj aJslJ- J| 4JaJ- •_* <ui 
jl _^p . LgJ -k>U> N jljfl o^ j»UI ^,ajg.> JjU- iiL* ^-J jJuj U& .i_^>-^!l 
tlJb>- oiA>^» aJIjj^ jy'j* ^ '' Jts !" i< fc '"* ^i U^iS'UtJl «Jla JLp -«J Ji^-I j^SJI 

L^"j . L f2*> jjip L^-s^V J-o^J«J ^IjiLll oJlA ^j>J .O^JOs^ 4^~Jj <— *J OlS*>lpJ 

^J^Jl IJl^s .(jLvjlj »l,fc»"'l ISo j* Li' Lob ^UjaJl jLw> j*j~~j ?**& >1jjjj JlS 
( j^i«j e—Lki 4~p\>- c JUJl i~>jj 4~^L>- _^i t<Laia^* «jjjvs ^ **zi*~i M <<?Jl 

. C ^JI 

L>>i .Ub»- <u*l>- isj^iaj i_ J^» L tJaii ^La^p oUlJail JUJ! IJl* jfr&i ^ 
V^V -?y (/> UM Js**" J^-io fc^J* J_^3l t(J ~*UM J-^iJI ^ c^-ji. 
jlSol jSlc V .{iSy^sji jlp Jl UT) Jlj-i^ -l~a~j '( S J-^M J^) -k^,' J^> 
Oli jjS3l oMU-j 4 Jin* P_^j" pjj y jA JuicJl IIa ^SvJcJJU* JUJl jl 4JLbs>- 
j^i J j^*Jl ll*j .(^^.li-l J.yg.a. 1 1 J V-^JJ 1 ls^ 1 V^' aJS^I ^Ij^^»^) Jx^p 
Jb jJ Jaj" Oljjj;— iLJ_v J Jjj 4 Up j^ LtJ Jj .aLt^* UiP jj53l J Lj^Uj 
c JUSI diii J~>^J jl J-g~~Ji t>* .j*i**« J^-^ ^5*"^ Jj£-M -^»*Jj s.Lii>Lj c-«l5 
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.****! (jji j^p JlSJl L=4 

jio llgi >( yUl-l obw cplil jj^J! i_~jly" i^ ^ j^-f ^y*» i3La 
^a^ v^P .<J^Jj>ti 01 *jfflT.»J Lj! AJLi>-j cAA^Jaj! oJj>-jj ;j»L*JI Jj^bdlj ^J—UjJIj 
<L^» L^oO c<uiajlj tAp^i s-W 1 ^ rt-~fH (*-iL*Ji* .****-! |w2j fj4** "^ (J^ '0_pJJ ^Lj 

<_£JJI L^ljdli .ioLu oljiji LJI^p UaLjl c~~J _ jLtll L^ ^)ip . ^JaJl 

^jwdl j^ UL^Jlj ljljiu-1 2jt-JaJl l5 1p >L—o J^Lw» J^-^ ^"^ 4 ~ 4 J^" -»- pJk i 
_ CJjl>- -ULI .Jj^jy *-iWl ,_^j-^! ,j^ AS lS~" 7***\j j^ '^* Cr^ 'W'lij 4 -«-f^' 0l 
.4*1» Lidi oL»d>olj A^-iJ ^JLisi^L jjiljxll »j-^JI IJljj a_^I U pw>j1 01 - LL~~« 

JiJli _ ^jSL-jjSsjU Jl^a ^Ip OJ^ Oljjj^ 01 ^JtS -bf 01 L»JLll j^ 

lg_U j^l Jl>s-» ^ip A^Lftj ipjZ* Ol rjJlj jJjJ ljj>- 4_»i^LuU jJLJ _ Ajj jJI ^Lj Vyill ^4 

j^ 5wb»w. oibM Sy 01 Ju£ IJi^Aj .J Lili J~~* J& ia-SCUJI s.IjjjAJI ^ c^^ 

aj^" bljpl jli-J aJU- ^j» OjSvJ j\>-jj-^jl jUJ A^>JL>^>j A^SLjLoj^J (j^lj^ 

O^LiJ (J v Ak;)/l sjlj-i qJL57 J* J& Lf a^ Ol^ll s-Lgi .jUJl ot^T ^y 

jjy ajL^UI sJ-^j .^bj— vj^ (^* 4Pj~^ jW-j ^-r* 11 ; *^' i --~^J Cr^ l *ijj 

tc*-*~Z L* (_jl (jL>tii Ml fjiyf /fP AajIj AJL^Jaj C->jJT «JjJiP «^^-j ^r- tSiliJl j»_y>tJI 

Ja->jill ^j^vJl jiijJjjJl lAjbjjiJl jj^ljiJ-1 j^ LK" AJU- ^JSi ^1 (j^jj jJ Aj^jjlaJl 
o-Lft 01 >v* .i_J^aJl ^L^JI ^ ijjS" aJj^ Ol_^~« J^^j 01 ^rXC (^ t! '~' 
«Jr jS'yi y> i-r>yiiy> AJja^i Jajj-^ O-^ - L^pLU^-L JIjj U A^^^dJI oUL^Jl 
10-Aj .S-UsiJl ^ A-^^JI sjlil d&v jp*J£) AiLT A^J>- «L*jf 01 - j-^I?^ *i*si 

.Jo^i\ ^-S £ a> OjSo (^JLll ?>jJl /y. aLI; j-vsLuj f>L^L ^y.y /UI obill 
sjLII jLCil ^y> f^wiil L^pja^ ^j^L. a^Ji s-^lj^ -^j^j JJ*J 01 LuSCc IJLS^aj 

(_i-«v5 L^LkP ^Ij 4-Uj Uutj^o J AjjwUl OjJ CjLt>j>- OLpjJ jJl ^^ A^JijNlj 
AJa^»j j.Lj jJI ii^jajl ^^Ip Jali IJb-lj sLt* ^_^Ul «L?- Oljji f-^J •^ Jl ^- 
jjjx) jJj ^p-ij JjMj^J JLp-I 3^J«-^]Ij jLil 4jt-^.ljjl sLj^l v_~>l^»- I4J to^^»j 
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j^\j3 JJLa ti*~kil J* 4PjdJ c-Jl^U dL-L^i' J^l-Ull II* ^11 AsUiVlj 
o_Lxj Si/^ Olji ^jic- J-W j~^l (j* 5iAsxll s-Lj--aJ( JiJl^ii ,A*uJail ,i S-J^ 

A^iJIj t 2Ub&l ^ IgJ iSjUL" ULi Js- S JJh JI o l^j ^1 ob j7 x£WU .dUif 
.^Jj OjSOl J»> Jop j\ iy ^\ Js- olij^Vl diU Jju i^JsUiii aWJI, 
^Li jlx*^/b .aJU 4J2J- ^ AJiJ- j» J&ysL* jJC jjJ 5ij>-j^ oL_JI «I» 
«Ia ^ ^jLJ c^I ^juioSv Jj cj»lijl Sj-^p aSAj jj^s^J^J v^Liil AJa>JJI 

.OjSOl j^p Jl_^ 

J-Lo tjJuj Li'j (IJlsj- jL~S* J^-io A— I j JUsJ jip (jCPjj^ AiljaJlj aillls . jjfCU 
^y L»^ ULS' jl ( _ f i«j II* .oUl^Ml *^>- ^j t jlC. Jf <i a^JI ^^jL. jj^Jl 

b'! .^>J W\j UT fr Li}U jUaJl *~*]jjl j-jJdl ^y pjJl ^^ij (J^~v- <_£/>-l S^>~» 
j-^-jij jj^jJj^-^^SJI Jjl>- Aji) .li^Uw» ijfi f u -y~' LS* t^^P" ^'j^ ,*-* iJjui>sJ 
ijiS j^-ia c^Ui tlnflationary^^^^wasil j^Sol oj^^-1 U *Ij^u*L JjLvjMl II* 
*ap 5j V (j)j> jJIj a3 j^Sw» II* j .jy^aS oijj ij^yj a*j jjSol *jf«>- ,J iu»-lx» 

aJI" J*>^>- ^y> jj^JI (JLjt j~-ij" jl iijJu jl jlfx£ 2L**Vl j» .aJJu oUUiil 

jjulji tl»~~j lili JL-J jl LsPUaS^ib ji tAS^j^z^- -y AL«J U~i j»JJL I <^L)J2* 

j£iJl l$J *W ^J! 5uL>J! o~J ^ >JI JL» SLiiil .J^j jl aJ^I dlU c L[jJJl 
.&L=6- l-i^Aj clISU ^^ JUJI jl ^ Jj Ja?- ^li-l 
jlS^)JL ^1 ^Jl_^l jl ^pI JyT jiiL" jdl ^lyjl ^Uj iJU Jp*! 

LksJ jl ^^ , br . J .(^jjiiil AJjil j_yU J 1 ^) ^—J ^r^^j oU*>Ip _i Ljip j~jcJ1 

J»«Ij«J U.jw> Ut*j s-I^i '-^" J ^* py i>* W-^ coUUisJl L^i ^ji\ (Jly^ 

U IIa_j tUa : ^-j jwLj JbJl Jx4- 5iJj UjLsiljj j^jaj jl ^ iJjJ~Jkl ,4lb»w> V>Lj 

^Jl^jJ cjL^L^JI ^ «4jji*ll jJ> aJUjjJI» jl oispl .^jLJI J-^iJl J> a^J-Ip 

.ljj>- ^U- «-jj ^ A^aJl OUUiil jl J^ JJi ^ JUil 
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iJL>* 4 aao SLseft 



eJJLica *gi ( Jp i^yp^i U,,b:;jj IS^Lju Uji jl <L^as fj-s^l j! cJjb- JjJ 

i>eu?j i^U OliLS' ^j>-j a» !-^j- ouSv^« OjS" Jj t/C-ii jjS' j^^> j^^J IJi» 
IJIa JSCi Ji jj^ob j^y jl *jLJ! Js^i.11 ^s c~uj Jij .(oli! I f^JlS") 

.4j>- Obj-^aP Jj^-J bjbipb b>^»j U Ijl jiS'l 4Pjly> ?t~^J SJU-I j£i 
JiC ^hjjJii\ eJvA i^JaJl C~J Jij tlJc»- 4^>bU Iflsj^i IgJ A^jJ^Jl iJijNU 

f L«J>ol jjla; x»j iJiNl Jp jJlp *jLJI OyLll j_u IgJp jJbdl / jSj tjjj~* 
^Ip ^ .SLilT «jj-aSI o^Jj dii-ijj '^%j4-l b>-jJjJlj cajIjjJI ^Uj '^J-1 
Henderson Jj-^j-Ua ^-JljjJ JjUjU a**L>- J S^jJ-i «.L^SCJl Jlp ^s^ \ ^ \ T 

Sio «^ jJj J^-~J Ui^j* <J*\ [*J*\jJ ^^SOI jjJaJl jL-v'j tSilil (J ^2jUa>-)) 

4jl Jp «y^ J j^l _^*j jl «.L^Nl Jlp jlfCb ....<uk>xJljj JLi ij>-jJl 
ja al& JaA\ i^-j Jl jj^jj^a J**>jJ> -Al! .(V)((bio-centeic b^ £ y^ 

IgJ wUjj«j ^1 4ij Jjlj caJ-1 Obj-A«JI J AjjiaJlj V^J-I «IJaj ^P 4L^p J*>U- 
J^JM Jdi .e.>Jj>^ aJLa-T ilji 4^l>- ^^jL^^ Jp _ ^U- A^-^.J - fUiJl li* 

<jji«^ ^j sU-l J _ «Sbi ij^'j*- «a* 4J ^JUl _ frlll l$J ^>juj jjJI ^LSCi) IjjiT 
IpjJ iilis^. «.bj^iJl jy'j^ Cr^ (J j' '«-Sj^-j» aaLs^I jljll oJl* jSC" J jJi c^^L-l 
(l^i^ UT) «ULI cJlS3 ci^yt-l ^lyLl «la I4J jSj J jljil jl cj^>o 

^jjCc ^ l^Jl Jj->>o IJj>- a^-Ji" aL>JJ ((SjtJaJl 4^j%.)) jj^jJUA ^pl JjJ .5lL^^~o 

,^l>t^jNl IjI& j~— i; ^Jp jiLSil jjiUJl J5Ci jp Js-LvJj 4V>^ j^SC" jl 
Y Y Y 
facebook.com/ketabme 



Oj^Jl j^s- jl Ji[ Hoyle JjjA s>j ^jSCiaJl jlil t >> j r i ^l OjUl oU~* J 
c^jVl --U-- Jp oUU J U—U- Ijji Cj^aL i-jj*Ji 2JL«->Jt ^a\y>- 4«r l£H 

4a-UJ^>- Jjji OljU>iJl J lg^> jAja^ -j '«j^ fj£ J^-l- 5 f>W £* f-»^ J^ 

^ (_£.ijj ^1 aJL^^J! o*>\plldJ <w2^«iJ *UU . JjLJI *— s*JI ^i dlU UiSlJ Ui" 

4;^ -Uj -kai LLj ,5-~H^I JpUJI Ol AiL/b- 4lUil if^Jl c£jj J OjJ^Sjl <_P^ 

il t^LLiJ _/fl i£j>^\> j* U-** j OjjjSCJ! (jrjj 0_^So" .Luck Fluke-1^ 

.JuJuu V^ju *j> J-vait ^il 4P^~Jl aJIp fj?U l5jJ dj*>\i! ii»lji» 4LUL4 ^j^walj" 
Uli? sjJo^ olSlL» Jutf- js i' JjUj: JpUu)! (Jlj <XS*$i ijy o*^U* Sj-U s~~i 
.Lilj^Jl oLJUl L«S" JpliJI Jajw (J^U^j <1~~~ tResonances Oj^l l^—^" 

9 y JjUJ tJwJl Jl Uli £^yj Ol>'Uk!l sIa j^ A^Ij Jjf\ JaJ-l Jj^J» j«i 
Jj_^ 01 jA iijilJ UpJu U j£i .Sj^l ("y>«Jl J>-U fjsUJI (J y' <j J& oUlkil 
jl ^jAjs J& tdii-iS' 0j£> 01 -U V <0l LJ <ufsJ t^ J y.Vl II» ijyu J 

Jij .lis** OlT 4Jl - UV^ - c-^jUdl CO-jI Jij .iyJaJI J il_p j^a^ JjJj^Jl 

UpjJj Ojj^J! j^sij OlS* U ttSj>-l «oU^Ijj")) 01 ^L^i; l^\ji o^w>jl 
uolijU^ll j^ aS*>Uj<J1 2UJLJI «Jl^j» IjjSS" JjjA jj'L" JiJ .fjssiSl J>-U ^jLjj 

rJUJL jlo UJ JUP jP 2Ua^« <!J>J1 «-IjJ-iJl Ov'j*» ^^J Jj^' tjl **** ^ 

jJLi OjSOl 01 JaJl i^-j j*-^ UV^ fli j^j .(i)«^j«Jl J>-b il^J^ ^1 

.(o^bj^iJl ^(jij ^^p^b ^^^ iiU* OlS' Ul^j .«Put-up-job Ji« 

ibjb i«jli ^<-»Jr /? Jui .i»* J_/r^* 0j5j 0l j* Sli» jI «J^a il^} ^ Jj_aa1I 
^^JUJl JLjjaJI -o j»U U 4^sl>- iijJ~\ dJJi Ju» ((OU«Ijj)) j (tiJ^ju* oUjUa«)) ^ 
U UI LJUJI si^i cRees ^^j ^jUj tCarr JS zj^yj cCarr jl^ 0j-UU> 
Jp iii J^j jujuJ U^_/w U5" 3 U- 1 01 Jp Ijji *>Ui /»Ji7 UpU J^o oA>-l 
^1 SJUiJl jt^dJl J ijJ-j Ui" iL^j^ oUjUa» (J^J ce-Uj-iJl Oylj* J^" 

Jji 01 ( _ f aX) .liJUi <jLi Uj Aj*>L^J1j iiyVSj t.\t-yZ» \kj^ J^ *"«^' U^JjU>-l 

jiji> js- hjjj qU»^JI «J^J UJ ijc^tj tPlay God<*i!l <^s-"% 01 U4ai-I U^ UI 

jJJy o*j~- - U^L" _ jjjl Cj\j~$£ £-?*^r 0l A^— UU Cjljj J I ^j» APj^^t^ JJ 

iiJu 0jj-b" 01 v^j jljj^l OU'j jju. o^/U-I ^^y ,j .^j^LJlI JjIs ^ 0_^3l 



JiCijj ^">U ">Li jJwJ UJjS' J» Jsj^iJl j!» Ree c£j jjj^j 'Gribbin JhJ- 

e.\jjJi\ ^Iji U jj- j^j ^^yrj 0> AS'jj ^ LU. I lift j .Anthropic^j^^'l IJu» 
^p c~**v Jii Oyl^aJl j' gux.-j j! «. i.1 ?r^ \j teii^J c^iil JioJI Jd^" 01 

AiJaJl jP ik*^o OljJu ^^s- iijU A^li j^ ,^w2^l S-bJI J^JJIj jj-LJlj C-UP 
l$J iLa^ aijsj i{ JjA jS- jj^Jt Jjcf jl J\ tjzj? Ji l$Jp ^Li-Nl Jj>-j7 ^Jl 
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$03^=^ l?^^ JP^ ^ » ^ J^ 



j& Jjj^Aj ^iki «uUr^-Jlj jj&l fUaJ 01 JJlj^l ji»ft Ai^MiJl JIS aiJ 

^ -J ;liLw> t»jj-^2J / «ijfli- Uij J^-ju JjJl>- /^ a-U^w Ola-^aJl «A* jl S^Svi 

^jj^fTNl >Al t^^p cJliJl Ojill ^jii ,l>uil SJlU ^j V} Ju*- J^*ij l^W 1 

^ olUJlj JjL-jJi 0y s— la!! IJufcj .«a^jj J^iil JU J-^2 ^T lilS'j)) 
i^JaJl jLiVl jl ^lj aj\ Vc j£> .^yfV) JIS U5" «IntentionAJljl i-UaiJl» 

U ^Tj ijsrji l^vjijM ijl dJ^T <»JJLj j! *JaX~J V dliJuj 'j^jJl (Jl _/^ 
A;:^^ i^=rjjl lAAj <\&J& <J\ i ^ry AjtJaJl Jlxil a~*>- <JM>- j^j Oyrj-« 

.(Y)«aU! 

fJ A*Jl ^ ^ ^ gUl dj$\ J ^U j! ^jTMl ^UJl ^ ^ ^ 
dnertia SJlWl J*>t>- j^ islll *»L^-^I ^y~ j~^> Ji^j Oy^j^ .diy^-ilj 
J jl£* aJ ^J ^iUU yiolSLll oi^jJ! II$i .^il d>l>l J! a>U-I jjj t^jilj 

£-* -lS^! (*l— *-' J^ <y ^ »yj^ l£j-^ c£' tSjJ-L» aJIjJ t_jLJ ^ *Lw>-Vt 
JiJ .Ajlp J^-l ^y. L-wa* o^j 01 J^ Ju^ JUJI Jl J^JkJl J J^>dl li* cdJdi 
<^S J^p j^ LiJ Ji aj! i=>-jjj t l_b>- Juow ajI |jj ^^Ji}\ »UiJl jl jjjjj JJispI 

^ ^i jtJflj" jl j£c V c^^iJlj i^l^Jl iV jsTVi flk!l LU» :JoJu *U*)l 

»JiJ j L (j^lj^Vl jl sULdl j^ Ju-UJl ^^j . jj<3l j, iilil jLiiMl UjJ C-Jj 
«Jl» jJaJl a^?-j ^ jjz Ji> .iiil^sl *s^j }j>u> j* JS\ jA ^lullj jJjJI AjtjJaJl 
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£t~~Jl L^U^jj i&j£3\ j J«il fUaJl jJJ-ii jli«Il «_j<waJl» :Boyle Jjjj ^y.jj 
jS^\ «iljjJ! o.xp Ai i£jA frljsflj 4lf^lj>- >lai*^lj toLiijJ-l j»L»=j-V ^ oyJI 
*u*4- j^t>- ^Lj Ijji ^ ci_j^>tiJlj jj-^xJl j*^*-^ £_/ «.Ui«Jlj 4jL-*>Ui! elyk^l LsT 

L^p jS> Xij capLJI J^p 2jlj OjSJl jy Sjj^-iil iJjUil Ljj J^-s' -^ 
^^sil» Jl JU >jr iP j^UJl jyil J Paley JIj ^Jj JjA^OI i^Laill L5 ^u> 

rt-lisSl Ji^-Mj L^2^iJ Jj*i ■ i j s ^ (s^* »UL> ip-L- Jp OjiPj (U-y j^«j dJjt 

^JUU cL^LkP «jP «jSi ilLjJ (j-J^j capL- c~Jj jl ^Uj*j J 151 j>- .*£ j^z** 

s.Jk\ Aplja^-Lj .«-w»> j^fClJ jj5sj jl JuN J^j i«-^i« ^J SpLJU cSpLJJ 
.Jj£i1 ^Jl i Fetus ^y li M aj! -U V JW^j sV~ «o****- J_^l Ji J^' 1 
U J-^li .iJUjj «-^sj jl iJy (Ji V^' u^* ^ J^ <£\ J? j. ^ '■ry^i J^s 
?> L*Nl i^-ji (J*- -Uj^j *-pjJI i^jJii .A^si^il Up^ f»JJL jl j» aj *LsJI *Jpz*~± 
CL-JlyJl y *JaS aJ JUJl jlT _^J { JjJ jj»- ^ L^i .<U«JLx)l <y Jj^" J&\ 

jl Ji^TliiLi tipLJI *jUs> "AA^ke- *^>y Uii* «aJJI Ll -^ APji^^^o LjJlp »Ja i!l 

4*iai JT 151 U jL-o jl t)\£*y\jj .JyuiL» \y^J jl i_~>*J JUJl IJl» AjL-^li ^^^ 

Jl J hj&s ilL-j . JU - 1^0 ^ ... J*>UU ^)fl J^JI ^lp JJi JA IjyA* 

j ^>^> j^- e-fji' V B J^*JI (jP /ciC o>j— . .. jjisil ^ OJi^ OUijs»- iL^L, 
.Up U iijjaj U. 4^J (AjtJaJl ^ Jcrji »-*^aJl Js- *LJs\jl\ JJjJl .(^ .)«dJUi 

^piJl l^T ^1 /Contact iiLx^l/ ^L i,!^ ^ r y. IJU #i/ JUJl jl^Nl 
a^ ^ ^*x. ^ap _ Pl iJjJl ^liji ^ aJjj Is-ypy aJL,j .Sagan jIpL» JjIT 
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.JUJI »\4- iSj>-\ ^ ^-jt «i^i J& fj* o lili; s!>li*5! ^Ul Ji** JJj 
Ldlp J| Uib _,~iJ 5j^»U,l LjUt^ -J^ja* jy" ^yry. jb& A^-jNl «-Ia l£-*-^!j 
jJ #i»A Aif Jp JLiJI JWl II* Jl >^ b'l . v-^ oULkil ji Jle 4 Jl*Jl 

^Lp 0yxj toiUj s<ui .jy^ y> *-i_^>JI jl jj-v=il OU diii ** .aoIII jjwdlj 
l_jL>- Jl csy-t VjIp- iSL* jl t^^j U-Up j^I L"Ut y.^1 ^Jlmj .-JLisJ ,aU*iJ 
Uil UT c^l&A £• ^LUlIl o*>UUxSl ^ LIT SJu^_ yJl ^ ls^*i .Ujip 

J L>» jjS"Juij p-p^j ^Ar^ t/^' '-V^J .o^L» jv-^!jap ji-fii jl fJaz~J M 
iaiyr-j-» Ujip jl a^-iJ! j^xa Jjul tiJUi i_3^*j jl ^^Jg^^J M l_uSJ tAliUJi bjlj£ 

^Tl A^-jJj «4-ji dJJi A» <u50 (Ulal^ j\ U**>W *~*«A^ ^rpO jl jlC^lj 

»_jy ^^^jjl ^»UaJI jl j^pjjj ^"^j Jib»o JIp ^ U ?^-y ja j»ii .Jit j\ 
b'l Nl tUlJc Uj^L. ^J Lr ~*-JJI (.IkJl J^l jf ^ ^Jl J*s .LlJ. ti* c-^ 
.UJip Ujji jJl ^ il^jiu. Ai^k; ^ r i'l_ ? S3l <_Jy ^Jl 3i^>-jil oUVl *_jy<j 
.^" J>Ip lyry j£ (jlj^** CteO^ ^J^ J^l p-J^* iS"3^ -^ '^-^ t* 
oLs^Lj J U JJ ^ *-*~a* - jJ^j U^ _ jj>Jl jl» Jeans j~>- ^r^s^- r/^ -^ 
(_^Jl«j j «>JI jl iJui^So bj! ,s5j S fS' aJI a^^j ii k^is- s^Sss j^l <L-ij jAj C* -r'*" 
Ss Uj .AjijiJI \xSjjs- aj> aju^j> i-fJ^ LgJ %j3l^~j> ijJi jl t, t .« ,^.7 i^>-j jJp ^>Uj 
^1 Ai>Jb /Ji jl Jl Jil JJ ibl^r \ji^ J U*>UI 4itU ^ aLLi^l 
.L^L» J^asl 2 W <J5' ^ Juli! U} i tijjsLj Ljjb I frft.^i 

J «j_^-j^> «ijtJJl ^ J» VUil ^iT^'l <ii«VU .ijaJ- diUJl ^ Jiuj Up^ 
*^ JjL-jJI ci-^J Ol .JUJI IAa Jl -uLial Ji»w JL j>£ Jij t L>-jjjJl JLp 
jl J^o jl ^_^viJI ^ cjLdl J^ Jp jyJU .brjJjJI J Jly- yl oLUil 
J^-l ^y LJ jSUaJ! ^L^- jl jl .ij^l Jp «jJulI ^^i; (j-J yi*Jl lift ^ iljl 
AjbJl t^yj jki; ^Ulj Jii*il o^^Jl lift jl OjjS jjy-ij JIj iSj? •ti\ J ^\ 
ijjaj C-^w»jl JiJ . JiLLil lift iftlJj t^A^ U*«j>- k3jAJ L'l .jeS'i »-*«^i 2l^J^I 
Ji itJl #u. <^jl&i» AjliSO! aJ U IAaju UJi^ jl _ «—«U- JSs^j - A^jjjjlll j^kxil 
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»-»~*2-* ,JJ a^U- y>i . Ji~i5 «.laja^lj aJIjJup Oi^>td i^uS Li-J jl f- UaXw-l 
.i^l; aj^Ip \*~!& ^jJj^mS "^r-^ jgk" «jLip'Vi o-igi .U-L>- jl Lup «xii ^ 

.Dawkinsj-~fjb -ijLi^j *jyuS j\ S^U- 

jl Jx£j - l£}\ OtJ^J Cf-JJ^J 'fJ*^ (v**^' J 1 ^ (Ji **-j^' Jo-uiJl JiJl 
ji ^iLiJl IJu& jl c4j!yJl Jl y^-wL. L» ^f>3 .Uli ks- jvJjA*^l l? Uj Jl - ^1 
Jj-U-I ^ISCij ^jiLiJl IJLgi „frUWI ^ ^op Jb Jp s^-^'l olj^Jl J 2LJU Ju<cu»( 
ii^^ cJlT ^1 Aj^L^Jt jrJiyJl Jl Jj c jjSOl ^ iolll jLi-Nl Jl ^ a>-j> 

jJaJJ A^-L^l A^Jl 7-j-ii "Vjl ^gS-S tlili .-> gfli ^5^-^ -^ijj^ fj 5 ^' -^ 
jljil 4Pj^>^a j\ *^s~ 2j>-j Sj^JaJl i_-LUi tjjijj* *ij& S~^ L?*^ 'LS^JJ^' 

ojJI cJU^y iJzS UI" c J lili L— J*» .tUk^^l Ijl* J»j«j *-$JU- j^L^ 

^ cUiaJl jlja-^; jJJl A-Jl ojjl j» APj^>^ L>J .l-Ur 7<J^t> JaJb£J j^/ L^ai)! 

•LjJjI J? jCCU* JuJuj («j -~JI i >l>5-wJ i U ?j£Z& i-J' La I JUw LgJUvj jjj . A_>Jj AJyaA/> 

^__jjJl l-U J&-°^. .(_y=w' Lp jJU VjJ «^UajCj tJj-Uj .t-~~<3P C-ij J} S*Jl 
AJi^Aj jl jji 4i~!j3 J| i~^~ji J' <UPlL^l j V aJj^j jji^Jl j^ ,_/*»! V 1 
jjljll ,j^ Jajil jJj *J j^j CA~JI A-jA)I <uJb ^ JjW SJt* <j~J«J Aj| .aJj^o 
A>J? cJj (_s*^? *^* IS-LiJl 4-jjJI j^ Jjjll jJLtJ 1$jL>- J?j^ j^rfOj .frL^Jl 

.^lyL^i «L^L A;wJl LjJoI -UJj t;»Uk!l JT Je>-L"j s-U^Jl a^jJI Ja*«J ( j^ 

A^jjjl ,JA iS-y*3^j> }\J\ Jb»-\i .Lgj A^siJl lAJ ^S" iojJ! -^ j^Ji - > ^"J Ja>-^ jl 

•''y' jy jr* 5.L0VI ^Ap Sjjli Lfi^ 1 AjtJaJ! Jp 4IS" iJiSji ^jiUJ! Il^i .t^^Vl 
J?jj-ll!j s-Lj^Ji uy'j* Jl y^'' tj^- '-* JJ ^ jr^ -(_r^" ^*^ (J^ j^-^L^ jjIjLw» 

jsjjjJlj jilj-iJI jy'j* s-~^i «M - ' ■'j^J t^' '^L4-! ^a di-L" CJIS" ISU .Idlfr Lgj 
^_t>-j jl j-Lj OjJup tA*jJl ^ aJIp WjJuj Iju>- j^pbo" ^T jj^Jl ^j aJoJI 

.U>jL> l^«l »*«-^J 



.Olil^Vl Jzju Jjli jl ^y-^j^o tA^dl obi .Jl jil! 01 JJ J& 

jISC V <u£3 _ UJ* _ ^>^ Uu> .SjLil oIa JJbJ jT *JLa j>J \£ LAi «U-! 
Ui^>-j ( ^xj .4aJj^> o^Ia>- J^aij c b* bjl ^j» AJLJblU .*>LLL> Lili J^-iJ .Jjj 
L>b>- |>waj jl f.y.1 ApLk^b .oLJjJI «JL* U j^-jJj jl - 4~-iJ jlLl ■*• _ «_. u ■?..._■ *y 
JsjjjJI j^SOl J) jjSj j! O^bi Oliilkl jV - JJuJb . tJj>- Jjlijk»^ UJI 
j^i N y S/l jl .LjJ ^ N j~^ 2k!U« obi j£j syojJ J SUJJ ^.jj^l 
■J jJ iL>*^~« j_^~* SU-I jl t-L^jI jbCaVl jl Jpjs\ .^a±>J^ (j\j aJL~« ajjS' 

i'Ui . , \ a^j j^> OjjjjJt siss" ^ji jj^sO^i iur a^j ^sj 

.^sj»i« N A i»-jjJI wUp J«j)JU slil SiliT L*-J juu> ajU LojJ tUbc JJL\~» jJl*J 
«Jjj^.; jli" U Lvi» jl £j^~> jl V L. jjS^ jl l_^«j bbp jiS"yi obCtil ^^s 

.•JUa 

^ AiSLiil ?L^ jLJI IJL* jj5L^ j^r jp U^ jj^aj jl U OuS" obbb 
o>ljiil obol^UJ ^l»Vl jLu^Vl Ju^p JjJj>*i) .lJLa i-jtjJs ajLJs j» U 4jl 

*iy> iJ^ ^l!l AjjjJI «jijl ly JJLJ cio-i jjAiJ JL>^ M SI .iijydl 

^ Jbil jlf ISU .s.lik/% ^ ^ t Jlill J^ ^ Jjy, Resonance j>k 
y-kJ jLw aJUj^I jl ^LjJ^I *-iJl JU>* jl~pl jlCNb oj>~~> JJwUp tLfUp 
•LU Jpj^ oliku oJlS" L*. W «U-Ulb j*Ji^ JUbj .^Lk^b ^ ^ 
^jlkili .aIS' (jiLiJJ Ou^~- L /2i^ J " -^Ul- clJ^i .4jIj«_^ c^jiJl O-l ^JH ^J\ 
Ij-j^- IjJb** VUj^I j»-UJ oL^k - ^^rk Meta-theoryVljjl hj&> ^y ? y y* 

jjj tljjjl Jy »y_p O—J al^ Obji; _ 4j^k .*j«3i (J-IaI LS ko' Jlrl j^ 1 

jl t_. ^cJ 4;J*il i_jLjjVl A>-ji jU Ijj *Jdl]l ^i l / > ^ .jJiP i_~~^^ Jj»I Ljj (*J^l> 

.•L. j j LgJj. dJLSi «-4 t LAS' Lrli ^£j 

^ jl A^jjJ iSjJLJl kj^iJl jJM" ^ j^ks sU-l jl yt. :^l ^I^pVI 
jjSs; Ji IJlAj .Ljij^ii «^> O^^Jl iU-^- sL>- Jusr jl - i—ilkil 4jljj ^ _ 3l>-li« 
j* Jlll J-~^ Js- 5jjj>» L^L> ol^Jci .L^.1 ajlJJ i. UJI aJU-1 jlo Lc U^>w> 

^ ^r >ji)> Jjij ^J)i\ Jl jj^j'ot '.'IrtsJii . tkli ^j .J>u; jl J^i 

t Y <=\ 



L»* UJj>5^ -P «JjJs <LoJ>r^i> 4Pj^>j>i^» jjy •»* A>-l» l_«J «i JsjJfU !<LjjP <U*lji» 

jii .L^L» isjj-iJl d~^~ t_~Tljfxi! jJJj L? U Jali JiLio5 Ol *-Jai~J «W-lj ■ Wjj 
^ tSj^' ~*j>^ J* i— »Uxil IJL» t_~sS" Ji 015" Uji» «l$i* S-b^lj ^^ Cr^ (^ 
IjA Jlj-Jli .Jt>ji\ Jp «UU Jt» toJaJl J~si ft^yi c^b il£~** UJ ^* -J"^ 
iSU-l diL" ^k" OU ?Oj£jl J U OlC j JiVl J* SU-I Lw> J*j^ ij O^ 

Lu> J 5LJ-U t S^A>«-« olik^ ujjIjaII diL" ^ J Ui .L^Jli iulSOl {.lijJJi 
a>-jj J jJ io^^>-j» OjjjSOl Jp Lil! «UU cJl5" U 47-j-^j J5vj . (_3*>U2j^W 
? Lf J*J1 JU-1 ^^i yj> l^ j)\ SLjJI SU-I Jl^l ^ ISU j£j . j^l 

ayti> jlJuLj jJj s-Ljj^jLSI (jjilj» C_«J^>-I U ISU . *>lxi c3yt> jl *-Jax~~J *y -b-br j» 

SjJUaJI slJ-l ajI^-I J>^ J>^5 sL>JJ 3ajj^>- oU^jf Uu: Ju» ij*£ll L^iS^i ^p 

Sui ^ VrjW 1 ^W 1 ^ ^ l*ali. ^T 11 ^^ l^ 1 ^ U cd ^ J* 1 ** -^> ^ 
.U-jii* Jlj-Jl ^Lj d)l *— ->4 tl)j>JI j^ j>-l U jl>» 



Yr. 
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3*hUU 4jj2llc 



+4* pjJJ Jl ,jjlxi^l J-s^i Ali .4*~kil |»UaJ ^ ^>-l pjly JJ-s ^>-j ,j*>*1j 
LyLpj tAjLjJ ijz^zij '•""jzf \r^°.J Cj\J*-§* j^j^. Ol s-J^ (J* S-^"J^ ^y 2 ^ 
iijj^. AiL f-j-s^jil IJu* C-tiU JiJ .4*~kl! _^iJl diii f-jij JlSCNu j V tAiip 
Alj^k: ^ - jAo Uff _ JUJI 01 c-^^jl d^> t^oLJI J-^ziJl ^ U oi- 

^iLJ! tlfaJI j»j^l. J^ 01 c-^zJl j^> jl Jl ay> ^ jiTl oJ-l Al! 

' JW 1 ' hJ^Jj c4jjJJ1 sLij^iil olpj->_^ j| .i~i>\jj\ ^Lij^iiLi JaJjUJI _^p ,J| ^tJ 2 ^ 

LSw J 4_,,,??aJI Ojj-^> U ISU .ivJ^i A^jjkil oLv?b_^il /y> f' Jj> *Ap Jjr (j-j>- 

jU .UJIp j-u; *i ^j ( U>. Ijl* iil>-l> oL^Ljil I^L. U~k? J| A£ dJLi| :«* 

JljtJl m e_2*>^ Jp jj£j ^Jli /»JJL" s^jaJl D) jl '(J^- 3 J^-Ji (*AP ^ 4j>-j.S 
a-yJ^- V>Lj iii J lX^i\ a1xJu*U AjLJI ApL^j SjIpI jl tij^ikJl J "iJaAs- l>d>> 

J^ jl jiU-l fjli j! JUil ^ ! jl&l j ij, ^f JsuL^ j^li. JSCioj t ur 

JU^I c-ipl ^ .IgJM^Ij iU-l Jy^ J (JUi Jt« S/ i J&l Jp aUJI jl 
jl J^>^J jl LwJLe- v* 1 ^! ^-jA! iaaJIj iapjIj ti^i L^Jl c^^pJj (L^li-I . f'<.J& 

O^/jl^l C—>iiL) »jLJI J-^aiJl J* .Ju>-lj Jlil 5j>-j^ 3jj~^ ^Jil ^^pj 
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(J y «jj yjC 01 4*j4ail js- liUii ./ujVl V^LA'l ^JaJl c£jS -^j^ AijJ-l 
Sji ^^^ ji t DIiaJS _jl (_JjS o"^Aj Oj>j 01 aSIjIj tsj.US'j i.a\s[^i j£\ [ _ r -JI ?Ajib>^ 

.L^j ?«jo <j\j *LaJI jlSdVb Oli' li^ UjJ l£^' Ov ^-^L^ /^ 0_p-^ Iji^li 

ry aS^A!! eJL» di^f- j*lj JjsLU dJjLs tJajUil *i.ij Jj^. lyu j*jlj UwUf- jl coiJLJI 
«JL» j-^*J Ol ^fJUlS^aLj .\^_L-*j >ji7 ^j <Ar* J^ J^""^ ^jj,w .,f?ll CjLj^JjjsJI 

*jJL" U-Up (jjJl J^-b (Jj?=j OlS" ^jU UJ- O' oL^kJ! ^wslj Jiipl Ali 
jj^ ^jJj _T W -j i— JyJ a^I^! 5ji C~Pj£>-l -UJ .LgJjtij AjLjwsJI ajjjJI s^iJl 
A^i jAij -J tj-atl ^y ^j_/"-* oUjT^iJl cjIS" L-lj /jSo .OjJjiJl jj^J Jj\j? J— 'Ij-» 

ijiji cjit .Sijajji o!» j> L5r ~-s J Ji ^>-^ii ^* ol>lji cjit ji^bj t\v (/i 

»j>Ji]\ .j£\ |^-ij a^Js^^nJI jw» —vLA'l L^gjLiJ c->w»jl ^s^ apL^s 5jIp| 
0U iAlli e . ( _ s JtJl - j>Xs j\ J^-ij - U* J 4j\ij0s\jj o^i 2 ^- dkjJ o^" ^i ICJlT 
OlT (j^aJlil!! iAa j^ lj><3 .9-b«-lj <k>- U^> LSLiJ bj^ U4><-«Aj 01 iiixf-lJa^-L| 
.W A^iJ Ijf _^i 0_J^ii! 4*Jtj ^ Z *—b ^3yt7 AJU^l .Mj-* »J-i J^^l (C^i 
Oljiiij \ r ~A> J 4>i\ :0ldai-l Ols ts-i-J-U-i jjkll ^y J^V 1 ^ LS* (-T^ 
0jj_^iJlj Z 01 (j- 4 (*-^J^ i^** -^™^J ^kj* 2 -! 0L«i^>J jVljJ U 4i r j<^2Jl SjiJI 
^JjLiu 0^*^ i5* ^"j^J 01 t_*>tJ blT UAbd^ 01 Vl ta^^ ^2J £ Ua>- ^i Oli'j^io 

o^lj Uii" :5_»a!I JU=j? aJ^-^j Ai^Jaj AjaJ'^ J-^ly-l 5ji ^bT 0^ IwL» .oUaJl v^ 
jL>t^ oli »y { j^i Aj^Js^^SsJl UI .aLUII ij2i\ JW^ j-s^ UiS" i U-ljll »ji ibS' 

0jjA><^ AjLswaJl e_^«Ji U-Lj t jAygi i AjjLwva Aib6 L, «tj* 5ji i \\s tfj OJj»l>> jjp 

Ojj AJJj tijij iJisf o_^5 0jXj O' jU'lj^ l - J b^ S-J^aaj tAjjj Oji oliLu» j-Ip 

.Olj-lil *Ja*« 



.LgJlJaaj JaJy Sji <b5" j} . jjjjiJl Aib" ^Oju' ^_i^ Ob-b" a>w2j Jii ,e*J 

.L^Ji p. U jop L^pjUj abjl UiT Jttlj tiWi o>^ aIi&I o>^ U& 
lilj Jju»- S^-b ap^ Lib c3j~- bJt>f U* b jU J-l>- aUs »~^- Aib" cJb" blj 
L^bT aji d)! jjjJiu" Jij ._^-S"\i j»Tt jjisi~- b^fj-" Jli tJ3i Aib" olji LL>J 

*jl A~~Jl AiJtfJ jl .dilii' (j-J yVl ^53 tAJbjJ V APj~-J ii_^U- ji^aU AjjLw. 

j! Uj .sjjJI 4Pj— j Jix^" yba LfbT olji jLs JLdlj t^j-s^Jl fY ?j-*\ JbiMl 
j» j b' Ajjliil Jj J» ^ .bw»lj J Lili 7t-w2j jLdlj wj^aJI olji oUjJjiJl 
Iji JiJI) Ciyjj^\ SbT l Ju<^ Vj A> jj*J ZjW olji Aib" jj& jl £Sjbl 

. (AS j yw 4 JLUw» 

~jg juT ojlt ^ytji j^ji ob> j ol>ji if^-ij ^i ^bCiii 

'jjii* jbbkJ jbUl kL»^s]\ <jyi\j A-^Ja^^Jl Li^" J> asUI Ob^LjjJI jliki-l 
Ju>.j jlSJ . \ \\ V j*b J JI^Nl iJb- jl dJu |J j^ -^^ J^bJl JLs-T J 
j i -u.' Weinberg j^j-rij bb^j tAbdus salamf^b- ^-j-Lp jb-bJi jbV^ 
viJj Li sJUi As Glashowj^*>b jjbLi. jb" <^i!t ^IjJI j^I Jp Lj 
s^-SOl SbSCjl jl J?j2\ :oJb" b~J J>l S^SCiJls .UjS L5 ^i^-U aL J» -s-^j 't^ 2 - 4 
*> JiLv» J^bJ A^zb" jjij b bJ* ^VfSb (b^bJ A~^b- c—~J Z J W <j^ J>i 
Ugjb tj JLil (j^~*! b| Li?w) «J Jjj» C—J OljJJl «bas jl Jpj2>\ ■L$\ «j^-1 ^LS** 1 
aj^-u^ 4bxil jl ^j«j 4jl .,*—b- "uSo tjJj JjbJls .j>-\ (j^»w ^s-^ J^*" <^j^ 
.Z j W ^ j^ bi ^ ^11 JL/>UU AJU-i Jl Jj t 5^b3l tlijjij! oy^ Ji ^ 

tA~-lj Jp ^bsj *b i_A»jl i/W'j' SjaiJl A*^i •^** U^t-~^ b>Ji b lilj 
b| j~ij Aji UJ tb alsfl J jiu^j Wfl..o i_2j~* ♦JiiJli .Ai jjl *j .Lij^P AX~~«!j 
^jNl oibb .AaJ^> A^ib- A-^b- ( _ r J J&j£& Jb-iJl aU^I ^] . {J iy^\ Jb-iJl 
i^l j\ i*-->j£ - 3jZ» »L^I jl <—>f&r - Jb-i sW-l ( _ r J ( j>S tC-ij» c->jb^> ^JLT b^J 
obf^fl OU Jbbj .bb^l iiiVl obUiNl ^ Ij^J ^JLf V oiULls .b^ ol^i 

+ ^bsjl JL» *^Pji Aj^^P A^b- J_^>. j» ^y>UaJ\ Jli L5 *_ J -iJl Jb^Jl 

.t$J JUJI jb" jl lJ^U ^1 A^b-I AJU-I (J Xj ^11 A^iU-l 
_ j^js Jb^. ^jPJj ^Ijai JLjJb- JL^. <lhJj oiU-l jj_li Z j W aJL^ J bl 
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W p* jv» JU>* .y^. .Edinburgh^y-^l ~<*A>- y Higgs>-A ju> ^U 
OLklxL <i,j^ jL-iJU UaiJLj 01 ^ ^aJ -c£>*j l?^ «OLUi>)) L^U>oj 2 _j 

0^ iV-Js^JI (JjaJI a^ Jw^-jj" J! rjiJw ONl JjJaJls .ih&l ^y J&\ cibf 

^o OLCNl, 7=-^; Ju'Jiip .o/jiJl Ji» i(LUs) Massles 2JbS'^Ul Z j W dJ- 

.S_L>-lj ia-w^i iJLj^S' SjiJ lj^-^« Li^sj ls^**^ ^S^k/^ oLJaJa^l 

Ju^ ^ Vj ^l (C.E.R.N) ^jjjNI ^1 jT>l ^ oIp^II ^^! 

4jyj-JaJl <_£ji y OlzJ! OJJ*j-i> JJiJ .7-U%^ ^ijiaJl oLo! *• dii-Vj (Z *J tW Olji 
OjA> Ji a*~M 0l (-A L^jOjI 01 ijl jd\ SjaJaJlj .^S'jJl (i 8-b-lj 5j-aJ OLJW 
if^-fj L$J ilS' N SJ^Ij tijJjj ^ 01 ^Jaz^j V dJb'l :JU*M ^ £>^ Cr-K* 

frjjk- aJ ciJi^. aL$JI jj-OIj r»jij l£-UI jkJn JW"i .iviaJ! oi^J Jp*l» *}La> 
dJUT ^^Uj liSUj t">Ui JJU Aj\ J^ 1 ! <y ,J*-A boSOn Oj-*jJ ^-b 4j -U-Jy» 
J^j a50 tO^/l (_jto- jV* ^j^y -^-1 J^ J .eJJy ^f ijS Si LU jjl r-b£ 
Jl>-I 4*-lil O^SC^-j .(l»jL*i 01 }s^i j&\ oLsUuiS^yi 2uJli ^Ap <Jj^' Vj^ 

J>-1 y LgJ Jaja>Jl c^y ^1 Si*>UxJI AijJ-l oLfr^JJ i—Jjt ciU&Sfl 

pj^ill Ioj^j . jjjJ^Jl Ojiil olu*~-J ^Ijl ^ Scrubland J6%>J>~* ^L^J 
«Supercollider, SuperconductingdJjLjM ^UasUj ei^lil-^ JiUl» ^l> cJ^j 
9j~Z ^j^j <■%» uy~ «•>- _p^ Ai%^JI aJ^I «i* Ja^>^ 0j£~- .(SSC) 
sjljjjl ?jJ-l >**»J i_j j~uj .aS^w~« jJ^ 51LU Jl «jLOail oLijjj^Jlj oLlJj^Jl 
Oj£*jy> ili -J*s* 0^»_jj jJjJ Ol>-j^ «jJy *2>\*a£J 0^ ^il*« lxij 
^ C^Ti\ y »^-\j ^j jkJt> jAx£i_ 01 OjjJ jjj^l J^Uj 4<iU— ^ ^JiiJJj^J 

SU» j.Jckx^J a*^! oJLT lil bf oTlsU bwjj ^Jj -ijij}^ Lfj^ ^~>^^ /y 

.X;s-j~1\ y ^^1 J-^iJl s-*^ 
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djl^aud <5 f.^1 J£»J tP^i J^aJ 0^** 



SjUJ! U» j I a?Ui$j Sjt^Jai! j»^j lili» -_^pj->j^ 5iU ^y s.LJjJI JL~j L>j_^p 
OjOjjJ *4>l ^y *^jJl ^jU» .AjtjjJaJl Jl 4-S"i i^TL»^ Jjj*j *-fit jj^j tJ^dUi y 
Oli . Ljajl jja>- iSy>^ ,J& Lfjl^> ^ Vl 4^—U 4^ja ^p ^ s^T iii^l j_^>J jl 
JL4-I j! ;i,U£jl jt oUa^L L^L^I J LS"jUj M ^JJl jl 2uyJl c^> 
iSjj}\ Jlj>-jj ,*-* JU-I j» Li") l^bjl d~>«-JJ SjjUil «1» LS i£ Jij tA^L^Jl aSjJIj 

Jl A^sLi^l LJ-I JiJ? /f- ?AiJl jtyl jlS^Nl jlj siJc»- ajjSj iigil 5Jl>-j <y&> 
.Ajii-I aJsL^JI sJia ^ Ju-ws;- J^-i (J Ipyuj Iji*^ UjiT jJy *f 4jt-WI L^LJcl^) 

j^jLjJJI ,Ji*^ <u-»j ^jSo cAiP j^> jj- »lp ^L-o^I liL*. tjUli J~~» J** 

yTl U Jajai^» y ^i 1 ^" JJ- 5 j' &\£* aJ jl JjM tAjtJaJl ^j ^f^y ^^ J^" J^ 
4*~k!l jlj tAjU^> CjljyiT jlfkL; Jc^Ji\ Ji 1>J*JJ V AjtjJaJl jlj tlpLvJl 
^'Lj^iJl Jb Jip H TV fU J Muon oUjil ^-JLi^Tl ^ Uj^s .aJI^-Ip c — J 
cSj^ y> Oj^ ?dUi l_Jj ^y L?^cn JtL^ .ljjiT ^j oli Rabi <j}j jj-kji 

v ^ri ^ ^i ^53i ij^ u ^lyji jr ^ jj^x.i^ _ j>l J\ jsdo . jjik- 
jl 4 aj^ j^u -u, d^ij ty^~« J- jj^sO^J ^^i ^y\i *Mjuz> y . n, a 

L^jjSsj ^i ^U jy- 4jI j-U; <0j tdiii «j» .SiLJJ <UJb Im ^^.J liJJJy cj^jl 
^^ c^l J*-l // : W^ Rabi ^>j J*i ij OlT -ti^-l «.lj^-1 3j' j» LTy ^j 
ap^o dJ^ii. ^_y i-^U i2jj£Sy\ ja j>-\ Uji 4*^1 ^b2 liUii ?j^il y^ 
o^v^t -Ai* iA^jsj ?^yy Jy' j>*> •»-' _y Ub^ JUJl dj>~s> ^jiS .ijS 
/»Ip i_i-i^S"S Tauon Jj'J ^-^ ^liJli . Jlj^f" jly^-l jVl iiLa ,2LoJ>l jJSH iiSLiil 
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oUjjj^JI Ji» c4jjjJI S^LJJ aJ^^SsII oLJJl quarks ^ )S j^wJ L* 

s.lj^-^1 ^>^r tJl j-Ljj . \ «ij Jj-^M ji W^ 4 ^^-' C-lUail . Neutrino^ jj'j^ 
cOUj^)'! JL^y JjVl J^l ^ .JlJ ^ J \^j d\£>yi SjUlI j* ujjAl 
[jj^ dj& ji\ «down L? U~.» j «up (Jj^-i <j£ ' )j> ,y o^^\j iyjjjJ\j 

Silll jSLid ^j-^J cUL-l a^il^» J^-l \JJ> ^j sljsr^'U .olij_yjJlj olijlj^l 



J> >l 


Leptons oUyJ 


^JS Quarks 




Electron 0j/&| 


J^ 




J*ijjj ^ijP^l 


Lfj^ 




Electron-Neutrion 




^1 J^l 


Muon dj?> 


Strange v^ 




yijyj - ^^" 


Charmed 




Muon-Neutrino 




cJUJl J~M 


Tauon djk 


J^ 




Tauon-Neutrino 


^fj^ 




Jijjj ^ 





(.Cj\jyiJ ^~& \#* c~^:*Jj~jS' jLf- ^uj! qa SjLJJ ^*j_/<il e-lj>-^ l-aJ^j 



si* j* Jj^'l L4-1 IJL& j^ 4JjSC« fj^J'j ( _ r -4-ijl ^l^j di 
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OliJi 



ij.\ Jc^> b^i . JjN\ J^l ^ a^J j^ <c.l jJLj JliSl JJ-\ UI .«.lj^SlI 
tayLu~a jj> ^ (jjjjj IAp) frlj^-Vl aij^j ,ijj»- ,^jIj C~UoI ^1 Muons Oli^ll 
iSJb* AjtJaJI bfUi; t_^vJJ bj liiDi -^*JJ >J/^ Aj4~' f I j*- 1 J! bu^ d)xiSj 
a^-U- iiLa cJlS' ISI LkP J^L-i' JJii IdJliJl J~J-I J tOj^JJ AJb a^_J Ljjajjj 
j^Sv» U p-iji "^** j* «-^^j (^JJlj c^jL^J N JW -^^* Wj^ .Ai-«— vJl *JlA JJ 

Jj^i £V ^ <^> LEP ^^J y^ 1 £>>" ^^ ^ </ t^ 1 

jJjJI L/ a>aJ] Jsrl j» a»Ij^xx^.1 ^ Ji (Large Electron Position Ring^-^w' 
jj^j.plyf ^Ap Jp di^iJ! J-U* -U^jj tjkjjt> Ji J^i Z. Z *j4-l Ji>J 
jwip *-Us**l i iilxidJ jJb ^bS i'lJJhcivul jlSv^VL < JbJbj .AjcJaJl ^ SyjiLl 
LjJ IJ^Caj .JLs4 aj*^ iibA jl ^j^j !-1aj SJ"5\j iiL* o* ajW^I OJl£* .yij^ 

Jp j^JLj^l ^^ (_$JJl jL^il jlS' IJL» «,UM j*il .Ub: L~S"U» jO-j c4j*^j 

.^U lSj&> J-*-*; f^ 
oLibJI j^ p j» j»!o><j^! /y jl Ji s-c5j4-l s-bjJ J b>LSl J^^\ («Aiiii 
jjj JS^io -WV f v*" ^J .«group theory ap^^I Aj^JaJ» ,*^b i_ij*j 

Jaj^J APj^Srl 1>J& *ljj*^l OliUNb .Ajcjal! iLiiil ^Uail wb-l tj^bdi 5- _j-^ jX 
Jj>- »JJ^»^> A-^sbj cj- 5 ^-* - oVl - ^W^ .eA^j^ 0*^jIp J bys>Ui SJjaIS frlj=»-^ 
J/i/l .fJjLl J^ 1 ^ JS" j» OW2J" pi'j cOlPj^-l ^.Jjj JiC 0! OlCWb (JljT 

t J',1?;.» «uSJ t^jS^i i_jL~jI ^Ip fbj A-~jLj L J s j&iJ <AC-y*S~-\ ^ij&J t-J-^>J J j "S <Jb 

4jjj^ A^uT JjJJP ^^AlliJl A^JaJI *-*ij^l JJV'J ■ k ^-'^j4-l ^ Jb>-i Aj^ 

.li»p _^fl lA^ r Suip ^^b" 
*ibbL> U-iji ^JJJ L4-! aKL^> jl j-Litj^pVl -L>-_jilt ^U>j[ *i> j^i 

{ J& .jiji, JSC^j AjIjJUP lJj^J jl ^y Vjj tljcr AjiUaiil Sjt-JaJI 0b JIJ^JJ 

aJXJu» 01 ^yljl oV ^IJjcu-I Jpj oWaaNb Lu-L«j-^ US"jLio ^JaJl jl Ijl>- JjIj 
Ujja- jS^f SlJj j»Ji^ b^U- jlj .dL'i ^ J Jbl juuJI J*>U U> ^ J-i-l 

.((AibC Jl &LS i JS"j w^ JS3 jlSO.)) jjjUJb *>b*3 j»jxb" A*»-JaJl O' Jp 

Yrv 
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II* i_i!jl c~£" Ujj>* -^Jy^ jyv jd\j 'Js4-l H* V"-^ ^^ ^~J ^^* 

uL*b sAp J& .aSJj Jju ^jLtJl ^.i'jIjSOl Jp L_>ydl jr Ji j£o J c_j1^nJI 
lili jNl J«.Lv^7 Jiai .-Uj tJi-ij^vj ^J 4jl jl*j ^^^2* C-ij Jjuj (4JLic5"l jloj jlS' 
jl ^Ijjci^I ( ip ^_$Jl 4?-jJJ -ij^-j^ <_£j^ (j-^j^^ ^ "^ "^ ^j^^ijt^* 1 iS-^i 

iiliA .Sy>-y jJ' 4j| JPj2>\ .<UP it~>tJi J SjiUl .JOjIj^ ^yi Ijj-S' L— i l^iLsJj 

Jjrj7 H d~*o t(j-SJ! ^v5 //> «J>Uail AjLgJ J jA ^ ijl) Jj-U-I J - *>^ - »_^i 
UjiJu. jjS^ diii Uw>- .f^jl 4j"^j j">L=r ilLft Jj tJfoVia)!! Jp jLsr-1 Sj^j 

tJuio^o Uaapj .!Jl>- a^jTU» 4*~]aJl jl -AIipI tjJJl j^obj-iJl jl>-I Jjf £ ayu 
.l_J/> J^J jLiNl Jj«i; Ajtj-JaJl jl Jp js^-f *i/b> j»JlL~- aJLs t^jA*Jl iSjI^Sol 

fJ| Ojil (_£.iJl j-S'Vl Jus-jiJl Jaja^o ^ ^j^- *>Ui ^a (trM il^Lw» jl 
i-^xljj jj>- v-^ij •cA^**^ t!/ 1 V^" i_M dr* «j-*'^' ^^lj-5 *JJ c£l% 
fU! jl il; jp _ iuajl Jl Jy^ ^ LjLjJ jlST i^JJl _ Polking Horne Jjy> 
:jl^-jJI ^«Ijjj j^ iJUl S^kiU «Ia j^-jljjiJl 

. ... ISJJ a^«U- AjyiJ ?r^}' "«-J** (_s***^* u* j^-^W- jjijLJI ijy^j t}-*^ 
Li*p jiTl ^ijij cj^pl j^i jbfl ^ u>j- j»jJl ^ jl dli.1 V ^1 cJU- aj! Jp 

.(> \)^>iJi ^-jJi ^u j aTi^i ^ 

4->jil ^ Super string aSjIJ-I iLJ^Jl ajJ^, ^j*— o U j| t OjS'i L& 

J Obj*-^ i_^>-j ^y> j^pjl J^i .dii jjJ iL^i jl t_3j^- ^r l%i- ^53 tij&ljjl 

a-^^p o*AS^iil «Ia jl JLiu^l jl L? u50: ^ il . jjy> A-Jjj *-• jiJl ^U ^U^l 

jl s.jil ^ ol^jil £^i .J^-jj" jl ^0: N oUj^-1 «.LjJ jlj tji-l Jp 

.aIT jjS3l c^i aJIj^aJI y» ^Jj «J^j iJLu!. jl J?^ 

jl Liji- ij^i} I^Jl t^lj>-Nl n^- Jl «as-U-I» aJL^. Jp lj^\ ~4^%S 

^j t^JaJl J ULa Ijji ^^>«L" Ugjl Vj, iajjUJI ajlil j» lilp L^Jl *.* MuonsolJjll 

Ai-iJ-l J ^ Jf>]i\ 7^s^ Ji\ J~^j" ^1 Ajj^Jl Aj^VI Ji^j .i_ilkil AjL^J 
Oi_pdL «_aL«7j 4?-U^^J A^Jiil Ajili-I ^y IfrJSf lXiJ 4xiMl oJlAj .Oljj^ 
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jv jjjil J>-aJI Js- j>-\ Vli> |*Juj IJLftj .L?-jJjJI ^ obj^IJ UIjl^Lw-I Jj>«j 
.J^aiJl 1JU ^ LLL- Aj^i ^JJI ^Jcs^Jlj _^£3l 



rr^ 
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^,-J ^Jtjdl JUJl jl tSjLa)! C->ci1 As iiUl LiiUlt j^J jl J»l ^J-W 
Ji« olUS' j| .ijJLt'j J^-y L ^>^j La]a>M Jj (.iSj^j oliLSvJ 4£Ji AiJjj -i/r»-* 
t__^ (^t^j "if ?7 ll j! >m t a^b" J5C Ajj-io oLw ,_r^*j (( J"is j ((lsJ-^i) 
i^UU S^&JI L^l>^ J»U^ Jp ^1 Jli, j^>^ IJuh J*i .Uj ^J^Jl Jl l^~J 

?jJUJJ 4Ju«>- hj*j>- iw> Ji£ <ul j»i tAjt^yi Jp 

(_^JJI «u^idl }\ c JuJcr- y J^Ji .Paley Jl 3pL* ^s- aL d^> isL^ L*kS olj 
lJUIiTI ISvi .apLJI 4JI i^j \£ i*isLiu oLISvj «uil *l£j4-I *lj^ ^V :4JLJ2il 

liJJJo OliUuo ll 0>l_p Lwjj .SJuJj>- U <LJ5lj AJajlj J «ds- A>eJ U i y& JuJ^- 
C-i Jl ^gAS .jgjgj U-^ 01 ij,ji *JA 'Aoj i4jd=>lidl -Mj Jl y Ojji.1 Jujil %» ^ 

01 jlC)!l J^S ca^UiLI oUi^JI a^jJ J 5-bJkP aJU oLpI> iSLa ^U-l 
SjaU- Jti s-l£j4j s^jj* jl c4j«]aUiLl oLdxili .L^iLjlj l$ib ^ LtJ^ ^.«Jj 
Jlxil Jl jjk^j 5-la-j LJu7 jl f-bz^s ( j$\ oLiNl ilTli Jp o~ J j t*-will 

J^JljiJI J JaJb illi» oJj>-j» L Cjjjai J JsjIj jli >( >»jii ,*-« SJjLw j\ tA^ialU 

j~~«j j*. d~^J jl jl tU>- iia_l> a:»^^ jpU^ff IgJLi jl U UJp i_, j^j .i^L^Jl 

^T jOi Sejail *-w aJJI jl y> Jj^e-Nl j^-iiil II» i^^^JJ JjIjiU Laiji 

Ijls . « .<> ^aal I O* vj lj.j^- t_JLju>o 4^j4-l s-ljj^-aJl ^j^iv< jij tSjlgilj SjjJLkJI ,y» 

fp-w^asi! la* 4J1 ^iil lJoa cjl J^l ^ :y» J\sJl JIj^Jl jU tdUi ^Ui 6 i.1 jlT 

aijl Jl «i^ljiil OliiUailj UjL^I J *^ij jN *b»-L>ej UjU C*jU>-| /^P d~>dl J 

^ «J-*4-i ^bJls .ajjJ-I olj-^«Jl oLikuj t^jj^Ml IJuT jio Lc LLL- 

T i • 



J~^>H iJlAj s. JjSOl ^j <S-\Js\ eU-l jjJaa" J' -b V Jlif li| tSjjj-J? AjcJaJI jy'j* 
j! ^ .01 .l_^laj 01 J-y>\} M £^~* ^ ^y^ 1 («-W ^ Ot ^->ljil ^1 
sjjj^L ^waJi ^^ Ja t jS^ -aUI a^- j-* ^j^y ^ J* - J^* 1 0_^sJ^ ^ ^^J 
01 ^0x3 jl L5 i^j .sjjj-^JL di! J t j*i V aJ! (JjJ j_j>- J.sU- -XaJ ?»**• i_^j 
Jj>-j^ «JLp? .JjjL Lif (( i*>l>-l t_-Uaii) A^uS' jjSJI -brjj tjLkil Ai^jaj ^ 
'LA ^j^rj («^ iSy^ A^ ^ 'Aiti s-jff^Jl Oj^j 0*5/ aJ*>U-I 4>-U- a^^ 
JJ j^ *#>-y V^IJj! jUil ^P- o^JIj Jjj-1 j^ a>-U-I Oi»»l lil «U^> t*-»-*a^ 
j^j J J ^^ cUi L~wi* J~>- j_^ jJU~- jLz^-l; .(I f)«V fl «Lu «.Lf i 

jl iU-L Uij ^ji-t5o aJIS'j jJ^> jj£jl jl 0-~£" /^j^Jl JfljgjM/jkS* i 

aJL Jx£_j '^IjJ-aSI JiJlji V*^ (d^i J^"J ^i i {Jj^ H-'J—La- «^>lJjj jl) Jajaki 

t^Ja^> JlJLu ^ oU>-^lj (AJjSJI aJjJI Jajj-iJI ^ o*>^Jll .SausagejJliJl 

ApI^S '^s-yJr liij a4-U11 a>*^S' ji^jj ^jJt4-l ^ Ls~S- jl ,J*> V^L-^1 LJlj 
i_JLp (_5jl V _^[ •i_s^ f j* '^" tt^ W/ilS'j jXJ JpIjiJ! aJji . 1 2^ 5j^»-j^ AjyLp 
«JL» ^U- C^w As ">Ui LgJl Jii«J jl jjj" C~^ jlj~- tdJJj jlSo} jlS^b 
l? Lj jl t-^u IJLji tlf*-ws ij^rjJ-i j» pjj t^U dJJif" ^.Vl jbf lilj cAKLiJl 
JLJ-Ij jUals^lj tA;^,!^^ oUwaJ! jl JpJ&\ L^aj^i Uli .^^aj^Si L« <JLw> 
»>i* jlj (AjjJuJl aj^j^jI r-bd i^f^e^ c— J \-^\ iJLJs>- j»L-ju -ij^-j LjJ AjLi- Uj 
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orgar\\ze.d 
complexity 



NT JSiJI 

Cil mu (j J J 4j t J.t 4-lL^. ,_J jj^SJl Ijjj .^j^jSJI jjjl-i'tll (_£J-oj Jjj-aJ 
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SjjulLj Ciijj^-j 



i^yJl ^y ^Lj jv-^^aJl JlA>*j J^d' Ojji^>- jiS'Ml ^JjxJI ji dJ-^ ^y ^ 

i AjjliJI «Jl» 0-*Ai AiJ .SjJUi» Olijrrj jl tSJuJiP jljS"l lyrjj iUliJl Sjjjd! 

Jb V-^JI «ysiJU .aJLJI -Sj^r^J ^jJywj^JI Jl-U-I 4i*}lp JM>- j» *jLJI J-vaiJl 

^l~»Ji Jij ta-bAP jl^Sl 4Pj^><^ Ju y Jb»lj jjS' J2I* _ys> al^j <_£-iJl jjSOl jl 

jj 5Ji»Al aJLj-aJI Jsjj-iJI As*^- 01 ^JjliJI e-ift T-^iAJ .*-^^aJl JUs»- jip ?y?-£ 

SLA-I jiy> L^-s^ jju LjjS' jl jljj j^isj t£JJt c^^-Jij tiPj^il Ja^j L. jlS^» 

-_)%> jjS' ^ L^iJl Jo£ jl I^-Uj M Ua ^y .«u» _ / $Ji; j! iji\i (^jii (J^^j) 
.iijli ijbu j~>-l ->i <uN tA^^Jj-Jl Jsjj^ii Ulc 

.(Jy-^l jjlyjl oJl» J^-j Js- JJjJl jP jLj jt Uip LS ^J t'\jf 

jl ,l>-ij - J^^ <sJjAp a-JUj^s ob^JaJ i<jU ,*-»■?- Gale J^ rjy? > ^j^-J-oiil» 

s-bAP jly^V L^lli Jj^a« jjSo ^J! ii^JiJlj .(\ l)d\j^\ SAP .Jyrj _ y-L 

.sy-j V^i (Jl 'W**!' f-** c^js! w-i^ <_£yj .^ljSCJI dL"txJ, j*-ij (_jIp l£_^ 

Jl» ^i L*ii. -^Ij jjy&l 4jV :J^\ Ja^l J lili J. tl .Jb-lj JIp ^y X' 

j^£L~- ^iUL .((^JaLJw ijii-)) a^^c Ly>y- ^y« iUi* jjySO'VU .^^-JsLiw 
t( _y>-jli-l ^^.JsLJdl JaJ-l *^ jjj^Nl ^JsU» ^ itaLu Jpli; iSU? iiL» 
jLsil ol^lj ^yjyll JaJL-I at£l <jy SivsbU SjjI^SI JLp aSUsJI «Ia j^jjcl^j 
1)15" lilj tisaii^» jjSc^. SSljaJl jU O^l^-i JjAsi / U lili . jj^SO^J ^^vJsUill 
i_ij~- 4iLkJl jU tSjau^j^il LljjJl iiU- ^j tiJlp jys^~- iiliaJl jU ■jw^'Lo. 
J^ j» Oj^^J)/! a^-jj [ _ r Jii jl L^lc .4_^ji^jdlj 4JUJI j£U-aJ! J^jU ju 7-jlji 

Lsili {S Jum\ ja Uj c»a4 U jl .L-JsLi» J^bll JpLbU SilJaJl «Ia ^L» 
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Oj^J^J ^^-JaUiit Jii-I aA^j" _ X<^p ^p _ blJo ISI _ jS'l _ i*U aJU- _ r gji; 
J! ^ jjij OjjsSOV) 01 L-vil ^ bJl .^jiail Jj»J-| ii)i Jp lij^p J_^o ^ 
aJU J jj^Nl J^jo L>L)j u^/SI II» Je^y. .°jf- Jj cjl^l Ji-*l j\ JW 
^y Oy!** ^ ^l^-l Ol c£l .u^j^I O^U^*Ai Super positionlijU- Uv>j Oj^j 
0j£i~« tSSLkl! ^U c£/^ Ols . Ji~»l (Jl J^iilj t,jlpl (Ji J^ liJiU-lJ^ Oi*^j 

iJj^ jJL^-Nl j;iA ^ (^1 SjLmJJ Uiyw ,*iC *iij^3l dJLJl^-I Uj^U.1 ^ljJI 
JUil ^jj .a~^j oNUx>-l JbJoo U ^—j j^ilj^Jl jiJlSw" tpU» 01 .^Ui ij-~j 
4i*^J Laijj tJuO*j .JjL-MIj Jp^I <y> Ji*J SjjL-o. oVL^>-I *1Ua aLiuSU ^JJl 
i k jj£>»*»j Jl 0j>JI pjuy2ii _ , r»L«Jl (Sy^i Ujj^ _ tSJjAp OUi I ^^^ //• *jy 
-Ji—t Jl UJ JsiJI ^j±% ijJ Jl l^J J*Jl Uftl^l 

L»^i a^cJ) J-» (j^J -Oto-** uyjS" LJb liLft Ol LiXiJ jiSi Ai^j jg}?" 

«Lf I il~>- y U-fl* J^iJl tlijj- O' ^ Ajj=>^l jJU» <( e>-lji]l ****■ J OUjlku 

01 J^>^ Ol s.jil *-Jai~j ttjojLvou jj- j^JLSU^/l 01 JU- Jj .Ojj^O^'l Ja 
li! JULI J~~» J*i .a~— Jl aJU^-^I a> t_^-U^ J^A> «JuAp Ailja^. jjljp iiLa 

i5W L'jl. j-^o 01 « J.I c? Us- i t ji^i ji r\\ ij*\ Ji r\v Ju^-Ni oir 

J*>U- y <u«ij jjjf j>-^lj tjc^t Ji U-^kij OUjUa^ U-^> O^jI cAijlki» OljS'l 



!^>^ t*i'ljT jjsr Ji'j tLg-Ji<«j A>-ly ^1 ^.j*>0kl oL~LJI j*op i0_^JI s-Wjl ^ 
.^gS» aJ*>Ui^>I _^iS"l Ji^io iiyry OljS'l J A*'jJ* <3^b>-l JM>- y jl^^b 
apj^j>«^ LS 0l t^l • i -^-^ > 4 ^J-^J tOJ>>«j JJ s-ic^ 1 J^ 'J' ^ ijj^aj\ «J^i 
U 0'^U J j^iaJ cJj~, (j^ t^i 1 ^ «-^ J^" j-J ^^ ( ^ 4 ) U^Jc» ' A ^~ i ^jj? 

y tt 
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U JsS ts-jAS j!jS"Vl jUpI S-^J -V^"^' JUS"*Vl jy APj^jil e!» _k^j 
L^a IJl>-Ij iSjy" S-~*Lr* i-^b •U^ aj V V-iW- ^i -^rjJ LgJl jl t((4jjl_^U Ota_prj)) 
aJ^p j» I*j3r j^S^~» ^ilj^JJ A^ljJl oNli-l jl ,jPj& O' ^j^ri ^j>J '-^ 
IJl» .uii^l Jj-^ U*~J J~>^ SJu-UJl ilaJl Jlj*Jl /^ ^*i" jl d~>*j cj~dl 
JT tJjyaJI j» *j>- y» AiLi^Tl Js- ^JJjJi ^Js-j n^JJ! Splitting fL-U^I 
.iy^jl i L_~ajI ^ «j—S' 7t— o ^bj& dlii a* .iUlS"j SJjy Ljjl yuiJ L» 3i*~J 
.LiJ 2uL-*>liJlj ujsjIjjs^I ,y _&$ ^-^ r»-^ ^Ji^ b$^J coiLi- S^JaJI e-U jAJ Ji 
dlJbCi aLju oljj-^ij (i-j>- i»^\j>S\ L>-j}y^j£i> jdi^ill dWj^ i*jiil Ubly 
^Jj>cij tL^J jjAi^. jji o~-J ^jJaJl jl Jjiil l5 *~j .b^bit Jil jJLJ ^I^SOl 
.^L^J^I Ji>Jj ^ UJI _ jj-j^ J>-jj Jb>l <y - j^J-ia* 

j£"\ t^y*-! ^r-j'j* ISUaj ■f-^? p "^y^r ^yrji <JJ~>-jJl «LvisjiJI c~~J «Jlft 
•^ Sj^W <Uij i_y>«-» Jj^J JJ ((jjSJl)) 4-^>_w~j U jl ^Js cIAjj^2IJ jl LJp <0j^~* 
J^ Oy"^ «j-i^P i_Ji-L>- jJaii jl bupbW^vb jl jli .j~Ssj j-S't frLsiaiJ! ^ J^f *ljaj 
(SjyaJI Jyj" U s—^) L$J b£j t\d^\ JjLtC ^1 tdJUi j>J jl tOj-^JI ^iJl 
JlyJl jA*J -b- iSL* ^ SI .LJjS' ^ i_i*>b>^l SwbJui. jjfsjl j^ ci^-l jlsb> 
.jJl^i M J^-^J lj~^" Jj^J -^ jyxJI j V t4iJaJ! e-L*> L$L-2J Ji ^ Aill^l 
"b/jb SjjJS' jisb» iiU* jil 4 «U» fr^i JS" jA 4jl ^^Ip jjSOI biy- ISU l4iJb Ji^d 

.LilJLfcb aSMp JjUU jj-J ( ^5o tiJoJLp jlj£l *jjaj ^ 
^p JJaJI jUpI jlC)l^ olT U lil ^ jVl L^bO jl ^^ ^1 ^Lll 

»j0 y> ,_jtj4~l t^ljill ^yaJV ,jy> .«JjAP jljS'i J^>-j ^ i^T *-j*^di ij>-j 
J>-l ^y. ^ yl ^ jUai ^ J^CU ^yUuil jvjidl Jlill J-^ ^ .dii jji 
y *)}*)o {jJs^l» Ijlp j! i$,\}y bjij ^JUj J^s 4 Ubi *Jix^ ^jp jjS3l jlS" jii .SLA-I 
A^zj jli .sbJ-l ^Ip *->«_JiJ ioU UiJrj ^£\<& iSy^~ "— -^j^' *-^^!" ^ly?»- 4 

.ij^J i3_^< j^SjiJl jU tLjIjJ^P 4Pjy bj-i o^bll tJlyJl -y aJ ijJo- M U-yJ 

jl SL^JJ a^>L- t^iibvail ^ya^j ciiUAj Ua jjh'^ <?~?j&\ ,y *»-tj j^J 
A?-ysl Ji Jsj^^l «jjk ^ij ^oJ^ij jjSJ 4 L gJ T ._4a..«j jjjLu-J i_Ji^>-j . LxJicS 

suriji oU-ij.ii ji ^ ^yi ju» .Linde^^ ^„j^f j^^ J^.^ ^^j 
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L>-i_y: j^Jpy^j> \i~Jl\ d4 jl WUj M i_3Uail 5jI$j J j ,^1 jl£U i ,_r^! 

OjSC jISC <iUai ja jjSo jjSOj jKil k_—Ldl jjSC 1»Jjp i'- r ^'j^ ^k^ J& 

iSj>-% Jj cftU-Vl ^JJ tlr ^ Jl ^/J! ^jsll ^ j! 4^-U N dUUj .IPjli 

.Uj j-^LsU Ioj^jj -Wy 8 ij^ 1 ^ slaja-yg 3 ^«^ (Jl 

J ((o.ljill oliaUalh) (jA*j J^-iJ js«»«!l (j- 4 Pj^l t*i* ^~"y jl£»")/l 

f t^Ls^il jiSl AjvLs-^ ObJiJ ^^ ^ii .U^lLT Jp Z j W t^rM Lfoi 

Ji tULL* <u^Jjkx^.l (^JJ! ^L^JI JS <u~iJ J LSj .SjiJi <_£jij 5il»cll 5j^]idJ 
*— J J-^" '(3j-^ - S-'J^T- '<Jj-^ - JLw) 51» li Oll> Pj-*^ j' 5JL>-i « J fllaJl axj 
O^b- J Jjr\ fUaJl M> Ji «Ju*ll ji^ oUjjlSO. J dllif (*Jl ^p 
Js- J\ <.*ilj£Jl ol-LJJ Jp Juo<~. dUJi tsM 1 O^U-1 j» L» ^ .Sii^. 
jl c_^> S-bJp jljS"t 5jjij J .*j3Ij£JI dlJlSL» J>-b 2uJkl 5^>j*>Ml 5^iJl *0p 
d)As£ Ji cJuLaib .4J Ji£ j»L" jjS'j t U jl£» J _ys> j^of jL>- JT jl ^j^Jj 
j»J^j i_3j^< t(j\i)U-l UiS' Jj .jAvaiJI j» 5ilss^» jb\±A J 5jlbk^ oljL>- 
d_y\^* Ju-Upj .4jLu>«^ LJs Jj>o L^-s c£jiJ!j J^Jl 5^-yj^^^i , %j 5pj^>«-» 
5jjJJa^ 5^i^p LJ «4i»ljl» 5i^Ui»)) _ /f Xw J| jj^lill dik id~j>- jl Joljf jl LSof 

.Jiwt5 t_>j~- «U-l jlj iSU~l Jsr-I j* 

Jjlis- J.UU1 S_ / ^«J L» 4^-ljii tSJoOP jIjTl 5jjij OjS ^y ^pJI Jp 

JiJ .Sjik^ oL>l^l ^ bJp a^Ijj" 5jJaJI jl N} cA^aJl J) y- 5»U 5^jL>- 
jjAi» A^r-j J ^^i ^JJlj cajLJI Juvaiil J oUsl^iP^fl aJjt Jjl C— iiU 
J^lj J^T oUUiil ^^-aJ Jl^J N -UiJ JU-^L; dJJij cOccam razor^jl 
5^^ UijT A;^^^^- ryiJ «Blunderbass5Jjjj «jIjp» 5jjlill sIa j^-\ .Jaii 
r-j-tJ jl aJ=^~o Sj^iiJl jL 5>^ljjl 5lSLtll U^jI i^Lftj .i*d*Jl 5^UI ■>* 5JL^JJ 
5JV i^j N t di! i ^fjjj t5;p|j sL^ -5_frjJ 5iLcil 5*^1 ^ ^IjJl dll" Jaii 
5;i;j4-! frLjj*AJS «Jj^ jj 5,;^^ Ji» ♦^wadl ^ l$x»Ji ^1 5li»\l j* JyJj«Jl .^Uk^l 



. J*JI «jLi^i'y a~-JL L— U- Dj£o Di v^ J^ - ^^ J^s ^tJJ^ UUi» DjX> 

DljS"i/l j-Uj ol> ii> *-^>- (_5* Di ,_j* L$J-«- UU- cJLU- ttSy-l aJoaj JL*j 
.JlyJl a^t J L^-iJ jj» t\ijA>\ jy^j* DU ca^I Jl s-Lj^l j* Jl*i~j ^Jl 
JlyJl diU JsJcZ tbbji a^ ^ yJl dJU. JLi. ^jy^l Dl/"Vl frlik^l 
jylji jj^aib; 1$^k! tLiJa^ AiSCf ^a Jl DljS'^l ^y JuaJl JLa Dj£~- .aUwJI 
iJjL-I Jl jl JpI Jl U Ja a, J D^j DI 4*-^ c^DJl djj£Sj\ Jli* ^ .^j-aJI 
.jJjJl jj-jU J~^j tLf*~iJ ijl^SJl aJ>*a!I aJ Ijjj^ol DLj_p>«j i^aIUJI tsVS'j 

OVU- IjlisM ^JlL" Ji «JwJiP DljS"l Obji Di ^y *pJI J*i .«Jl ....L~J»^S3l 
^*>U ^-u JyJl Di t^W -Dylj^ C^ljL^>- ^Jl5j DI *-Jai~j V l$Jli tUjJj JUl y 
Jl Uj^c Dli^Vl <Jl d% t J»^ ^y^ DjiU Jl Uj_^-jj jjJJ ^Jl a*JJI 
L Jaju Ji* a~*UL!I C-jlji!l (j^j cUlj Lisi .A3w»lj Ulb c_-J I4JI V| caJ UjLu^I 
J l^sjju> (julji ,y s-J^" 4jJiJI J sjJj>^> t _ 5 ->lil J CJlS' ^Jl tObyM J^ 
J^u" Di gsJal-J aJ^I ai* ^53 .jAj» aJ aJ^Ijj oVU- Jl D^l v— J '^-i^ 1 
jii I rs^k» iSy£ t— *j»* eJj&j C(JiJ|jaJI ^y> LgJ A^l^-I l$lPj^>o* LgJ Aj JiJ J jkli 
y-A aJ[ J*£ Ji pIjSOl oLJuJu Di y *ijl> tdJi Jp i j .ryi Jl A^-l>«j 
IgJ^/ (OIjJ^JI J isw»lj D_^j" J LgjT Vl cAiJbi^» DljS'l J (JiJb^« J^J ,U-«J 
«J I c5jJl ojij ttiS^ J^ ^SJJJ *-i»JI A^^- Di '^U-l C-iJI J CJt^> Ji 
lL>jJ- Ji aL'U.1 j— UI Jly^i JjL-j Lfk » i Uj jijk aJ[ .L^Ip Jj^J-I DISC'VIj 

.UviAv' . aJI^J V (_P^ 4Pj^>^> 7t>"jVl Jp _ 

<*JaJl j.1 di aJU- <^-W«i Di - tjvjljjjjjJI ^i^ 7-pl UT _ DL^VL ^J aJI 

L-iJ C~w»o SJj-U- Dlji I 5jXJ A**jJ Di l^>o? DjSvj Jli I tAJL JJI aJ^j (jyljiJL 
Jyrj ^»AP ^y pU Jl Jp dia Jj* {J a^ Jo\j£-\ ilU* ^ ?UsjI Ailli^. ^Iji 
AijJj Obj^-j ^^J «j>i ^ji^i Uai^i Di i Js\jii\ ^yJ .U^jI J ,-JU pj—^ 4 
j»5s^- L^i tUli SJIp aJ^i c^UiJl jl ^UiJ jl tDjili ^ a^S^i LJ ^-J c5*^Li. 
aJU- AjLi^ aJU- Oj>s~*j .ULc LJIj^p JlyJl si* J J— dj£~*j .Ui" ( -ijiJI 
A^.jXll jkw-j U DlSC ^yii .^j^—iJi oUly ajIiT ^jU*» ajIT aJ[ Jl ^jJU- ij» 



IojJL^j .JaJii AiiU^il ,J»>^S. <\5y>- ijki~~» -»JUp jS-s^» 4 0ta*>-Jl /y» SAjLjJI 

?UiU5 JJLf II» J^i ..vyj-^jiJl v-^ ^^^ OjiC Ji» IJl^T lilp j I *j> i,\ji\} 

Jali J^*j" <jjij?i\ OlilU 01 j^Sl ^js-i, .*$£ t^-jv'j J^j AjU-^I 0) -X*&\ 

i jjJUU j»b" j»l-u;l iiL» jlST liU .aL>JJ I*U ^ ^1 4*~kil /^ ^\yr J^-l ^y 

JlS-Lib Jali a_ykw> jjSvi^ LfijJLp «jla»! 4J_^X_Jl.1 *JIj*-U »— l£jl AJUJI JJ-UP 
4^. AJ- lili ^^^ iiL* ^-J Jliil J™- J^i .SlJ-l ^lp JslfcU J>-l y 4w,tJ 

a^jJI ^ SiL>*. oUjy&l dAH jl ujn lili _>l eL-Lc oli ^ jS r jj^SONl 

LS Jl <i-^J Cfljlx>^ jfOljS APj^?«^ A> jlji I ~A£-y*?yJ> t Lio jl j.^11 * Jg:,»o 

»JJ**S~~J jl Lipliaioilj tiuOAP .Ailiilj «Ubi I jyljiil ^y 4Pj^>t* ** JL jjS' 
,aJp ^ UT ^ l»\j3 ^i! jOlyDl ^ - jftl J^ _ lili C ^iJ ^jjrf^l ^^)l 
JL~j jl sjil *^iaX~jj t jjjUJl r»j^-i* LLw> ^j^ij jl ^JjJ^-'l «-i* ^^ Jtjd I» <j^J 
.?((4jAjI)) ii^jaj jIjS'Nl lg_~A; Jaj^y ^S"j cjjJ^jJiJl dJI" ^jIj <_yt j» 
_ IgjNU- J-i»l ^j - e-b-U- jIjSM ajJH, jl y» *J[ cX^sy cS-^1 r-L^~»^l 
aJsj «.jil ^ju*A± JaiU JjJjs-j t^t»*>U.I y bjj>c» j/Ui^» JaAS j~^ijj jl «jia?,..? 
^^^j 5jLdl ^ .»-*^dl ^y lil^l Jil o~~J j-U ^Ij tiubj-skv. oLjsl^il 
s.ljj U aJL-^ ^J Uib j^^'l ^ L*S* ^$3 trt-*-^uSI ^jIp ^U jijl jl j»l^jl ^z 2 ^ 
^UipVI jl J,\ eyl jl jJ^j . l? Up j^>- yt Lf jiS'l Jji iiLw y» jl^l cSjuJJI 

Ob^JiJ jl .aJ (j^aibl V J-«^ -sli^-l *-*-s*il aUI ^yrj.j <-0\fi\ ~*S- y>s>u> Syry. 

j^UJI jj^w-wv liU Jl* 7-j-iJl //> j!jX> ,J\ i>-Ut; JIjj" U aJjJ» jijTi APj-»^,^ 

ji /ii ji Uyt ^^ .j/vi ^uii ^ jjy ip^^. *ib* liiij t ji^rvi j 

J_p- oU-bui^l («wUxl Uji ^5-^J -i"» wLs-lj jjT olli^*>Vr l-U jJI oLiiLll 
i.oVLj>- y\ \)& AK--J2J (jljcl <Uj*p Lljai j^j (.jJJo j\ A^_aJl «Ia aJU^-I j»Ap 
jj^j ^jj j&> .LjJ JjJ j^>- Jjb" ^j IJu^- UUjial oilJ Ji iJiJI «Jl» jU 
ad* ^ d;jJ-\j t«^-iJ-l Aaj» iJJiiLl sl^L JIJu>JJ O^jU^» jf LjJ o^jl-^ 1 

T IA 



2U3*jJj^o<$£=» djJujjlJ 



aJ v_~>o teJu_u- jlji"l aj^^J UU *>IjJjC Smoline jyj^-^ ^ 7-^*1 -^ 

^s~jZ* J lili LajiSl ,jAS .SwbwU- jl^l SjjJjJ *_« iJ-l oLj.^nJl oU-l~>-l jju 
UUL" ^^Ji; Ji «aJJj Ulj^l» jl t-^isj" (vilj^JI L>-ji_^>— jS3l oL^ jl oAjS' 
J~J Ijjffe LS k*j «UI l'jS")) J^j jl s-J.1 jlSCU jlj ca^I^" oLJuJd i^uS' 

.8jjJ>>- jlj5"l lg_i jjjj Jj jJl L-JjJiSl JLS-I jA iyj\ L_~4J jSLi^s .iijkil t>X& 

^j c(Pre-quantumVj^5' JJ U) l£^,y&,\ ijiU-t oUjjsJ c£-^V La»j* 
^jS3l Jjji; jji . jUjJI _ jl^il ^ i_3 7 ia5' UjLipl jlSU)/L iol^i;! jj^I t__a; 

l.,^ail jJ-l J-Ll^o t ^SJ ii^dS K-iyu j Lil tU aJLJzj I g g:j--" / Ji JjiljiJ il 
.JoJ^f jjj Jj>J U> «J -^ri (_£ r~" !•*>- jl 'f ***j J' fJ-*J /r 4 p j-j jUJI _ jlSs^Ju 

^p^ji; i^i'jl ^_JiiJl L*>!lX^ 4jijlj>jl ol^jliil tjJliil J./ffg.ll (J ULw~* c*&-J* Ljxi 
.ilii^v* i*^» ^y jJjil jjSol ">L-y»j 4^j~Jl JJ-l Ia>-j^j t^L^Jl ^j* 

J\\ «Jasll i» Jr iJl 01 y> ^IjaNl lift Ji* jJ^— *i^jl tS^ v^-J^ 1 

jjjlji ^S tjjt^fi aJ\jJU& OUjLJ Olwl>-| jl" L$J jaS™» Ajliyij Jlt /ya o>jX«J 

<L5b _£>JI oL>«-iJlj tt{5j?-l J^ J™ 4 "**.; ^-^U-* /y 2 *^ («-s' («* <*-^ U- .frljj;j«jl 
./il jjS^Jl ^ -dp cJlfT Up jJ^JI OjSOl ji *>LU iibk^ j^o" jl» ^Jl .~JI 
i_3j~* LiliT Jl~>-I ^a» a«jj .*>LU i_Ak^> J^--j^ JoJUj jj),l?"j Ji JJ^il OjSols 
^^^L ^ j»_j^JI J^^" -^Jj-^ J 1 j 5 '^") ^°^ J^ ^^ **-^J oLL" 6iji 
jl^li tA~^ ?j4- /y Jj>v-i^7 jl ^U^ 1 ! y «.bj—Jl «—jjiiil jl UJ .(L^>U- isj^ 
diij tAJjUiL .oJjJ^ 3jJj UljS'l JJj j!) ^UIjj tSjssiS" frbj-" IjjiJ t>^l7 «Jl^S" 



Yi^ 
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^Ubj Ct>j~£ s.bj~- \jyu U^jI J>Jui^ cUli a,— b> aJ^>* *— ~i^ W is^ OljS'Nl 

oIjTMl vJ j( o->o «U-l£ Ji!» ijj>-\j «A^^-lJ)) UIjTl *JUa 01 Nl i^Ls 
tOlSLJU JL^I jUdl o-j- ^ csjaT Uj£ «^«j _ iJU-l «Ju* ^ _ a>**-UI 

W2JI «A pjsjrJlil -i*>-J 0' TW'J?' OrJ"' - *" - ' /V^i • jSr (-£r > "^'V fj^ 1 ""^ .iljj«J OjSsj^ 

Ljyl j«->«-ij toUi-l A>iJiS f js\ Lgjli JajjJtJI d[ .SL>4 ,pwJ J^-t /^ ,-^Liil i_-jja* 
0j£o" jN 3LIS jIjS'Nl Ji»^ tdiSi j^ Nju .(£/4 aJb^P jIjS'l Ob^JaJ ^j ^ 

,2JjaU 

^Ij^ ^ 4il .JajIjJl II» ojj>«j ^^ dUiS" (-* 5*^1 jy\£ 01 bli Js.L~i UjU 
tJUaJ UjU dAJi ^lp jj .sjJ^I OijT^l ^ oUkll SU-! oUku j!li 01 J«U 

01 Uj .^^Jw Oli 4j_^aJI OjSj ( _ 5 53 0ljS"^l *^>j>- ^j ul^J*^ V-U-^l A~Jl ( _ r oiJ 
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^ j^y j^Y' iL&- <y «u5vf _ C-uk UT _ jj.J/ v^ 

.jjjt jk-j j&t j* 4> *^ u jrt ^j&f 

Hoyle Jjj* -k j 

?^j i^r^ (j-^ 1 kl^Jl II* <->Aa jl LuIp ISI LjJ ^1 Aiiil U j£] .1>X^> 
%\y>\ Jp- h*i >j^ ^Sj\a jL^ \Xj /jsjtt yry ^j,Jjf Jii ^]\ *A£ j 

01 jLj Lfil .«jjsl^l ^ «.U- \£ J-^»l i— *j*j LgJl JbcS jjSol Jj>- S^U^ «J»L«j 

l Js- \j^s\^\ l$JL* Ujj^j .aSM»P Sljb»tL» ^Js> jjlp 4Ji~~L4 A^t-jlv? %*s y> JUil 

.OlC JT J Sli>J-Jl jl C^WI ?SU^UI J^j liU 
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pUj Uk.1 ii^p jjfVl cfj^il li*J U ^-^" Ji ^—J - Jtfju, _ L£j .SJbj^l 

^)) WheelerjLj Dj*- Jjl> . LgJ 4jL*J N a_-IS^Ij >cx&; jl Ijisj. ^^t^Jl ^ 
4^ *J. Cj S i jl^iVl ^ jlW \> tr kd ^ \j cDU V .^^*>Ul ^ ^ 

J! . . . .Sj.Lp N U J! j»j j^j t y-[ i^jiw *s£ { yS i jl&Ml j» cJ>iw. jl i<Jj>.\ 

Dji ^j '£"j^ «.ApI* J - ;p ^*i«J «aSjU- eU^J—)) iiLft La ?JjJJI ja Li 
jUsp! .«?L^ij j^pjj" O'J L* ^jk; iSijIiU slb^LJl «Jl» ^2x^0 Jaj ?l$J i»l«o 
*-^j J t ^ r >o «J «UI Ijj^oi (_3j^JLi!l JjU- lJ^ U>Ij JLaJ .JjjJ* ^yj^ ^ li^ 
<up.x; Ij^l^-1 Dj£i -jW*"" ^^ (j^ r«J ^ Olj ''^ j* ^ j^ (J^ ^j^s ol jjUJI 

-JUSI j\y*J jjJ-i>j ^iil ^^"^ .«W^t AJijail Sjjj-iaJl j^ aSjL>- slb>Jlv- 
Dlj c-iiil <^^i oi jJUJl jl <^i t 4jli JJLdi li* Jl _ DL^I i_ipl J _ jj^-ji, 

ai* jiljj ^1 0*^Lt!l C~>c>-lj ^LJl Jvaiil J .Laki* <Jjjj-J* jA aJJI 

DjiL J 5^i Jil o—J o*K^ll .ijjj^\ J*>U ^ jL^-l ^^ o-V,l*M 

sJj^j L^J Dj>j t-^-j c jjXil ^^i; jjjt ts-^ JT AjJiJ i^Uai D_J:>U«jj c<i!l 

.4-aJai4 Sjj^ Jp sib 

slb-«L- J^>-j jl 4cJl>-*>LJ! j» Jl^j M r- ^j ^A «J^-jJI JjIjJl Di jJlo Ji 

iiL* Di j_j .«uli j^w» t>*^s *sH (_s*-^ c^-^i j^^jjJli cultimate iilL* ii^U- 
./AjUp^yij Ljjsr jJlji/^Jy /»Ia ^bT iiL* .SiiJw 5iJ^ ilb*)) :4i!b' iJlSv»^ 
c^-^ 1 ^^ (/ U^ 4 tK cr-^- (^-*>LJI ^ Naj) ^Ul ^ SJSJL»- l jy ^ Jjlaj 
ilUlI AlU-l oift J— j£ .(\)«i4Jiil ^ ^i!l ^^-^1 Jj^pOj (Jlilbj t-uJU (jiJl 
ii'jLsJl jj-U Jl (J^j; frLjJjl» .^Lj jyr AiP 0_^l jj^sj" J^Lil -_pjj( oli 
'•J"^ l?1 ^ J J^ ^-'bj^lj cOUjLil ^j^iJ J| c/^ ^jj-^ «i»j ci^-il^l «^ 
d^^ c^ljfCJ! ^LjJ jl^i! J iji^^. _ cS^Nb _ LiiLl Su^ai J l oi* .(V^^LjjaJI 

ji~»ij" .«i_iljl! «^ ijTjLtJl)) 4^ U li» j :3ji jLkj^ «wiljlt JUilj t_J1^1l 
Jaii |JUiJ SJLjjJJl UjiLl ^a»^ll JUpI j!>U ^ DI ^ ^l/jl dJJlSU >.j 



Oy'j* (Ji e^ £*"3 ^_>^ *W Jycj J*>- 01 cdJJi ^jIp i j .L-j^U «Sj^j 
j^-jj Ol jS^c V «.bjjiJl O^'j* -%^i iJv'j* j*-^^ 4 ^°^ l/^j^ ./k? ^ '^^ s-^ij^ 
^ Sio, tdJUJJ .(t)«^l jUi^l jl» ajsr-jJl J| ^Jt 1*1 -b V . Jjf Jl J j! ^ 

SjIjJi)) Sjj-^9 jLj J-^2ii tij^-jJl (Jl jjS^I (__JLsf- 4JL«CU 5jjl Julji ^1 4^-ji!l 

^IjiJl iij*-jJl ^ Bootstraps'*— iJ -lajjj ^lij-iil 0^x11 l*i ^t «LJb l^>j^\ 
JiLiJl ^ 4*w»jj Siliil 4_f jLid! aaU-I jj^J Jb^ ^UU o~-^Jl .5.^ JTj 



.S 1 




Si jSi 

<UJ^' lt'I >*-« Jrf^' U ^-Sj^. -jJj^J «^jUiijJI j^J^U» <^j-«J L^H-" 

■ j.t.nftlt ^1 . \\K\S 

j^-y lili» ^ J «?iaU-l dJi; lili» jLo 01 frjll A^lkuwb 0^ <.*LiSu ti j^Jn 

jij^Jt ^jPJji^j u^lj l*^2*j *pjj u^-*>lji j^ iai<M 4JLU- ^^-j .((?aaL>- y 

.«?J^^UI lili» 



Y«r 
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j*^ aj\ ;hyu^\ iJ^>U*Jl ^Jsiji\ Is- a^~^j* «MpI s^jIjJI Aj*>liJl oliUJI 
s^^^-ij j»i Uj^p *>Ui f.^jiJl *-§iJ LjIj t^Li.*>lj ((Ol^j^-jij)) ^ lL~>«J jl Pj^-^ 
^y -L*lw> jA Uj ^■^VajJI j-^wiJU Luj^jL» jl i^ijju jl ^yi^J dJlJS *-* .isi* 

LslS' *>Lta *sh IJla jl tw»I^J1 /^> L$i -/ybj^^ ^jj^" jr*J p-^' j^ bj"U2^%. 
aJ ~J iyr^l 4-~r-" jl (e* 2u^2iJl jjXJ jl Lx£ ( ~JI ^SJLlLa 4JL~» Jjl^J U-Up 
*^i jl Jaii i jju Jj caJ l5 ^m MjI Jls- jjSCjl jl ^^ N li^i ^iUJI ^j^lb j;^" 
jl Lilj JJLl .Aj^UJI ^tAa*JI <_Jj-xJl ^Ju\ <Sji\s** ttj^- f*t A-v^jU^^j «■^j-'rj 
_ tiJJi ^> - oL^lJI jJp aJSwj LJuiJ jiTVl «bw ^y (i^iJl JJj^I Jc^" 
j»Lail 4_gjjJl iijJaJl jl LSjJl^ GodelJp^P ^jjJ^ .AjU-aJl j«JPj OlSjliib ^^Jj> 

<ulp iiAjJl j_yS\J tUllaJ *Jjj jl L^S^c N 3U2JW oL>_/ il j» 4_ik^ oU-b^b 
,y> L§J| Jj-^jJl ^^Svj: N ^Jl jjdj sljj /tir 4iJb~ Uib iiU* jj^w» .iU^^j 2^1; 

Ljli liL~x« Ij~~aj j»-La7 4JlU^ AJik^> 4Ja>- -jp lL>^*JI j| .OjJj>x^ oLgj-b 4Pj^>a 

11^ «^ :ChaitinJ JUJl ^a*JI Jt. <ul .Jj^jJU Up fj£>^> ^^ JS3 Ulj 
/-• 1 jjuJ Ji» c u) Uj jv« JiSsj Ji «j vtj Oyy lJ 1 ^"^ ((iJu* tW A>-!) -^"« -^ 

Jxj aJ&\i Jlo l J&\ 4i5Ci *-^/^ jl ^^~s M tu£3 t<u* olj-Li t_3yu jl 

jl (.aJL^J ^ ^L-bol UI :Sli^LJl ilSLij: Lj>- jzj i3j_- bJls cJUJl i ^Jjydl 
jjSw»' .o^>-">LJI ^ 'te-jjju* jS- a1x>- j\ tL^-jiJ -r y^i <u^iIp aSjU 1 5l-4>tL»< 
(^^jj jjsli /«-fiil j-^ tij>-l JISwI iiLa jj>j Ji . jjSJI ajL^J Jl^p ^ Uib iJU* 
515^. jj:s ^^ jjSOl ^ Jj«i jl A_k^J J^i .^«ii^i,l jl JjLJl j/bh 
(jlLsJ t-jI^- *ij _ VW *»/^ (J| ^y- - «y«il (J} J^— i^b* Jaj ?SU>J~Jl 
j,> 4J}:ll!> *iU jl jj^ ^Ul j^jj ^^^1 Ji*i)!j ^*>UJI ^JUJI d^Jl 
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tUA^ual\ A£jJti\ 



.^J-Jl j<iii (j-L.SH y c^wUl jy^*}\ JLitt J.U11 j^Ul ^U £*j cJj^dl 

J^lAi^lU 4^il*ll ffJjj L jA Lj t^__jJl ^ illjj^ jjaJJI J\ jjij^asil J^j 
t Lip _$jlj j^ JtuJl i£_£^* (jL^I (j* - «AjJkJI a^. JLaJ .cSy^Vl Sjy&lJaJl 
'jys~j JiL*j tChrodiner j4zjj~S>j tPauli ^jLj i^jLUjjI :jjjjb 
jl y> (jtfU-l tSjj*^ ^j^J .«j^-jj i-»7*3£5l - j~>-j tEddington jj^olj 
^jP *A>Jj c— J ijj-^Jli .4j.._Jg?..J L ^^^2*1 (J} i_f^ ^ ^r- 5 ^ V*i*^l ^^kJl 
. J^JU J^-io ijlall oJL* (jVjlaj" jlSC^L 01 lili t ( _ s ak>ll JJjcJIj ^-i^l lLj>JI 

y* d jyf N ^i .lui v^i r^ 1 of j# tWik. ssL, ^ j*ua jup J& 

^jlp jjjili j^ jlijS^ *y L^^J cisi»l>- obU-j jkdlj (»i*)l j>-Uj Di ?^>-ji-l 

DI Jjy tfdJuS'l -j l-L" Jj'Li, L^iJI t «lili» JLw t^Hl P-jJI j* LLaS ij-bw 

j^ diiiS' <uJu^u~jj c((SJ_^aJI aj^JI» ^a^u> jyoJA\ (».bki~j U UIp 
JLL cLj—jL j\, L$ a£ i lx a^Las- dii- Oj-5 ^j* ^1 vjUuJI si$i -J^l^l Jj~» jLc 
Jjlp ^Ip ^Lo-I j& Dji_^aJkl JjJ^i> i} .oLiS' ^ LUiJ i—JtsaJI j^ jl L^p 
^j .DjJjSC Lj^p jl t«iljil L-ai^ 4jJjJ jv^ (jpj 44JJI jm jl jj53l ka *j*z\£\ 
jl ,^:pljax^L jl jjjj^aiil ^pj j^ L«j&l _^£Sl jA L (jSo .^_^x^j jili jJl\j Zj~&>- 
4jjj«il i^-Li^Nl iLJ—il Jo^aJ IJlAj teJb-lj Sjyf ji 4JLLL2II AJLJbU Ij^ij 
Jj^Jl jl jJ^j tjLp-jl (jijv ^yii . ( _ f *i*ll JU^tJl ^i 4 ; a,k:ll ^JjJI Sij^iaii 
l y^H *3>-j 2^ sj- 1 -*)) A^SwJb (_jL>-b (j-L^^I i_/^> (j^ jiSl ,jLA; ^y^ 
^jjbui^l jLijJ-j .^J (j^j'ljjjiJI d*>t>jJl Jb-I 4jiv3j L5" aiU-iJ.1 JjiJl JsLti olL^ 
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_ i.Uj<i\ Jaxi JJb*jj .itjjiaJl j>L>^J1j ^\]aj ^j A."*>^L" ,_gjl i^JjS" ^yii jyJ^)) jf- 

l£jJ\ o\ - Bohm j»jj -Mpj 'Josephson jj~^kjyr jL>_j OLSl^ill p-aj^l .y> 

.A-v»Jp Olj^liJ ApLv? ^i I Aji» lg->-j^ O&^i 

<w—^SvJ .A^jU^jU S-JjL* 1*^' <"£*' **;*J ■ -°" I Jjl>sljl J-LJ t{J^ ->"1 U jl?" j) 

j» jiiaS 0*V sjaU- tfljlj^» cAjlS'jj SjJiaJl il$J ?-U-^b i_r* , '~" ;> 'i ^^ •••V fc J'j 

4^-jjJ j^ yS J^>. L-Lo-^d Peat c~j J~io ^Jnil *_»JlS0l ow2jj .(o)«lgJUp 

tyjjl LCjj U aS liwi ^~w**X> uJl -*JU> , c^V u«> /y» «JutSi r*J"± Ajli a jAj AJI 
*_~JL> l^jl J-^J iAj>-jj Aw2>tJ^ ip (J^— J tlfi^' (j* a^A^I AJi^JJl iii-l) jl A>-j-J 

,( , \)(( ( _ s ija> j^i jlW! ^i A^iJ oVjl^l ^*^"J iC/i\M **-*>- (jd>- *jL Aj _yf U 

O-i^j ^j^il ijiil AJUj u ~>^ U Silp (wJjbj^t sAA ^JL^sj ^ A^Ji-=JuJj AjJJU 

Ulpj ijj-i^JJ ^z^iJl AjUaJl ^.Ip Jufbl! ^jl Oji^ Oj^y«Ji Ojij^ailU .a^JI 
♦^jSJ c«-gjlji ^ oiA^=l _ aAJI Silp _ U u aJ^ lj^>- ^j *-fji *^— «J I OjjL^j U 
iw^x!l i 2_jjwiJl i_^jl><aSl oJ^a -^ |jjl=> iJLjIjj iJLft .ajL«-p aJsjI^j a*^ j» jcJL> 

Oj^-jJi aUT Lf iP jjJj-iJl jjj^adl J-LtjJ .tiy^l Aj^P jlol Jbj tAjS^w-Jkl 

Jlv^ Wiber j*i jS v_jrl>Jli .S^^J-L _p I aSJj *-£~~iJl tJmyJ ,J} ^j^ij 
ca^-iL» aJLJLJ-I -_^aj ^j-^Jl ^jJi ^Jj :oj^j? a^j^p SjJj aJj^J^ aJj-^JI aj^^^J! 
tolJj^- ajI jl (.^j^jL. jj^sj (j\ j t (5j»j Jj-aaj c^i t^2jj tj^lj" Oji LS ull 
2^- ^rjl^ M; L5 J '^' ^j ^j ^ J** ^ '-^'j 0l>c-^2j Jj^lj p^ijiU 
Its isness L^y») ^j aLIA-L ( ^5'l5^l ^p jjij^adl Jjjj>^ .«JAH JlSwI 
^Ua^j lijj dts suchness l^L'L? ^j tlts thatness L^!>-^ ^j tLa^j^-j 
((.(V)((jj-aJlj jlS^^lj t *L— Nlj jj^Jlj oLiSCil ^iU 

»»Ia Aij*x L^i ^L>o} j^» j^So" aJj.,(?1I a~ujIi? « ;aJc>-U aajaA-Ij :«a aJj^J! 



tVoid fr^kM tji*il cOj^Jl t«dJl a^J-i» ^i Ji -i^tjJU .«pL» l^J^. e-b-jl 

S^il , . g oj j| /,50 .JjDall (jlp a^L» ^jL A*i\ A*b> A*Ji i 4_jb *>U . jiJail jl 

j^ jiJaJkl ~^j^-j fUaJ t-jU^- jISj jl a! JxJ.I j^. jls (.AjliSOl aJ Lr Iju^. aaLII 
JLS V j! t sLi Jb" j! UI . il^l J _ SJ^aJl 4ijA\ jSO ,..^t oli J*.| 

^^jy jl O^i ^oLJI J-AsJl jji* .(A)(( l _ s ?«Jj-b" J^~- J» iibs> (j-J .U*>Ua} 

J OJj*j 11 *>Uljf UUJl _ [^-LL. Jis-io - IjSJu «4JI Jj-»pjj j^o\jJ\j s.L_UJl 
«JU^I» Ji» Uji ^ w»LJI oUUJVl Uu^j ^Jj-j yrjj -^j^ ^Jj-^ Vj^- 
aS*>UJI)) jt> UkJ <1>jJ- Ji*ji> c^jf jl _f\j J'Juj .Jj&*M JIp J>-b Jl 

.SjUj VlS' tA~^>L.j Cj\£-y^y p^Ju jl UJ*>U- ^ f-UsU^I ^Jl «A^iA-b lS^t^ 

ca-UL" oLvjLif ^^J J*A>- j» 1-1* y>^j jl _ jj~> U l Js- _ Ij^U <u«ij Jjj^p jlS'j 

A-^-Jb _ fUJ"Vl AJ_^9 .lS*\A JlSv» J jUL^/lj ilS/^I j*^l <**■**- JtAplT 
s-L^S" ibU- Jy Jjy iSjjj •*s*j^l °LJ-' v^*-^ J tbLaij OJj£ . jj^I sUi«J 
jj^J^J j^-jJl 6J> L5" <_j^NU) :IjxUM jL-i> J ajjL^ jjjL jlS" Lj-j aJ OjJj 

jr JJ 1 ^ Ji ^j 11 JiM t> ls^J c> J> ^-^ ' J-^ Ji 6i^ J j*J 
l>Ja} Js- d%oJu Narllkarjl5"VjlJ cJll>- aJjU^j Jy> jlT .«Bowes Moor 

j>-ljl J cUaj- «JJLw oL^lj Jp c£j^ O-ilS" ^Jl ij^Js^SUJ A^jJ^^wjS" 

jl JjA jj» tJJuw J^I^-j Jp ^jjJU&U- j%>j<j U 15" U~^j .jjj^tjJl jyLil oL> 
OUiJjU J jj*j~! lylS" (jjJJI Aj!>Uj ^yajy Jl »-aJ j-jj^IS" j» fljUri JU^-L 

t^i J ^IjSOl dbl^ aJLw cjji\ ;jL»Ml (5_^l oji' U^j :Ajj^l"jfC^I 

9jj-^ J-^ 2 *^ 0*>L>LkJlj O^iUllj <J^~S-\ OjJjyj '^jj Jp sl~"l jj-il CUiS" 

^Jj <,*>US ^J oL>LJJ t/ »^i J4l tjyjjL J U jl5C J ^ .U*sku-I 
rc~^l yjS* y>Vl Jyiirfl ( ^i .»\fyi Jjtil Ji *>IjU Ui>L- \jjj jlS'j tjj^- l J= i5' 
aLU (J^i J y^l JL .jljj ^ j» Jil ?oi^ Ji aJU.1 jl Uli U-^a» 
j^Ju^l J Ai^Mil ^LVl J jl CJj»^ jb\ J5IJI a^-jJ Jp aJVj «JlAj t f- Ur^MJ 
iaJI; j»LI Sj-i^P Jjy t-Jj^IS' J| O.U- jl Jj»jj ->ij_^' Jp s-iJ" L?' ^j^ - s-Up 
,(^)aj j * V ' dji Ji-l ^S"l Jl ^I^U jl OJjrj 

:Feynman jUuJ jLioj ^-* (_r~j^ fj*^j^ Jy aj^U^ Uaj] Jy ^JJ-i 
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( - ; >u J Ujj ^-iP ^UjI aJl 4Ja^*JL L»L*»4 jl Laijlj tOly jt>~! *— >L>-li tjj^i 
j» *^Ju Ua Jjj* 4j^ ^Jj -^ -0 ') (( ^-^ °^ cij*^ J-*^ j_^ " a j^ aUl£0> 
L? jjSlj) U?- Lji IjJj>- CJlS" IgJl 1,..^,-»w i_i-vaj <*jV ^.iLJl JwSjiJl .J Ig^Jj 
*=r-ji c3j^>- frlfij 4j *>o*2i il)j>Jl *J^j l)I Jo* -&*i .((L>_^*^l 1jJL>- jlS" 
J j .ajLJI J-^iJt (_§« U^i J ip C~Z?r l^i oijfcj C*~>\jfi Oljjj^- jS- «jjjaj 

aJI U jJ- 4~L>j tTeleological (^r-jJjij" aJ! y> 4JI Jjj^J i^L* :dJJi ^ 
SJl^ y*j JUSI L^-y t^j^jLi'ji ^j Lgio Teilhard de chardin aJ| jl jji~«jl 

J>-b ^Jl t»JAL>- 4*JL^ cJ~k~J>l ja IjliCil v_-i>«J jl (Jjli-I frlS'iJ! IJlA A-kl~o 
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j\ ^ll^SJ - JvJo^A JjSsj jl \Jl3? (_A-a!I •_* <ULgJ oUW-^ /,P Li>o ^ 

Jy vV ^ J> i«J*-!>LJl ^ lil^J N U^ jlS' f !j^ cil^l Jt . t5^t 

.iil^lj >^JIj t^V^J Void *M^I iJ/»7 Oij 

( - v i>bjJI f^illi .Jl>-i VI ^ jJS^i (_^L tajj*^ ^j^J ajI ^-UijLj _ L-L-! _ jjy»i^* 
j& 2jtjj*>Ul ji _ Uj*p _ OjJ-ibu Ijj^j .cJjJl diii jJ t*Lc Ls^Ip O^ «jlgJMJ 

jl>o 01 £-*&^~j ^d SjJLaSI ^jIS" <JlS! .^Jh*^- *yrj fj^ u^^- 4 '-^*J t^lS" 4iU? 
.^jS")/! J U UT «jlk» J^Ai Jj-^« ^ U-i 

^^ Uli y^SLuj cParadoxicall V^jUj cJlS' 4jL^J*5AJ1 0b jUxp^I _ / «j^«I 
JjL~« J? Cantor jjils" r-jj*- oL^t.Jl JU <L~^> *UU <jr £p j^UI OySJl 

Aplji JjJ <r Ji tcJLkil ajL^J Ji j& .Jas- Jpj* ,y> *>Ui ^Uj 015" ajI .0j^=r^ 
d\ ■ {J ~"-^>- j* li i-^iLuj Ij/ UU- L^Ji »> i2JL^*AJl ilJp*>M j^cdl l-^-*)U! 
.(^^aJl ^ (^Ui! jl) 4jLjJ*>U1 (»^^1« ^ jjli ^_ r i*ll Ojdil ^ oLsiL.^1 ^Ji^ 
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.^iSl a3_i> ajL^j*>UI ^j^> (Jtp sji; ^jiL; jl ^_^J t lili l5>S ?dUi ,Jxij" J 
iiU* Jj tJaii »Jl»-Ij Ajlgj^ Jl>-jj ^ Aji y* jjiliT Up ji ol>-Ul! <_^JL?-} 

AP_4^*-*j t4^j>w2Jl ilJU-Vl ^>- ^4 APj^j>t* tjliil J-r* ,Jl*» ■»J^' ^-^U^ 

*\ij Ky^>- 9-j*s*j> aJU a^U j^i .J U- 1 y ^^-J Ijuk j^J (.aj^^-^JI jilOP^I 

oIpj*?^ x^- r^»Jj dijlj U .L-o- ^j-T^I ^ ajL^j N iJLa Ja :JL~j jt fj ll 
oIpj^I *^>- j* £jJl li* ?Super duperstjy «a^Ij apj^^> J» ollgJ^JI 

.Russel J-^lj AijbL* i_J» ^ a*jL^ 

j N tAiip JjL-jj t^T jUa» t^l jl tjjilT jUa» i_iy«J jl ^Ja^J V . jj£3l AjLgJ 

j~io Ui'j .Ajli J-«-ij jl Jj*^i tAjIJj aLj (JUIjj tUnity o-^-j ajI tc cji]a^ (_ji 
y. LS ii*il {.UaiJI jlS" lil» iMindscape^^U*)! s-UaiJl as*>U- ^ Rucker ^Tlj 
\jjj j^j J*^ ,// -k&s A^syt4 jlS^Vb J>Wl>j caJIJu j^p aj| ji[ cone -^>-lj 

S-LsiiaJi Jfljjj jl «jjg;,,,^ ( _ ? Up ^>i ^ U dJJiJ tAJlJj jj2P (JiP _^ ^y» t» .aJj-^s 

.(\ ^)<(One A^lj ^ ^^UJI 
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$£)luu)fl ^A U 



Jf jl ^m _ JjLJI **-iil ^s eLdili cSOJl _ J*Vl jlJii! t^sJI Jj-lH J> 
esJUl yJUjM^Ji J^Ji! iL> ^ jl Idp t_j>u Jaj r^J ^ Vijibd! UTl^l 
5.Uip di iii-i j-« L» ?«UaSU<a>- s\Jau ^i j*s~*jj t ( _ s Jajw jA LS jjXJl Jj»-L> 

Lu» ( _ s *»- jl t «d J iiL* jj^o Jl5 ajT S^Ssi j^ jj^t^/ ^'1 .aJj^sJ! oLiliJI 

«JjU-1 4*jl_^>- f*-^JJ /«iyi (t-^-W <— S J~ v -ij->-_^ V*"* j' t t -vr£>w ^*p ( J*>1>-1 
Ob^^JiJ jl /^» (*-£yl ,J-** •t*-&iJ* L ^' (t^J^l * - U^a?^ _ Lili .iilja^ «Lj1jJL«u 
jiTl e^~ J ryio^ J^j V-gJl Nl cSJjaIs jl aTj-a* LfJi jJu? SJjAp 4jiU-jj iJjjJL^» 
l^-w» ij^-j Uji c4-1p y> t^JJI jSLiJl ji twbrjj jjSsJl j! ilis-Nl ^ li^— 

^ cJUJI Aj\jJUf- ^y. Uk*J JJUj iijjjbw» Aj^iiJ Pj-^J (_/" 5jjLiU .«Jj>-jJ 

ij\ - i_>Lkil SjLgJ ^ - JUii \J*>Up lj*~*il ^^53 .jJ-j Ui' tlgj j»LaJ! jA>=j aJjI>«^ 

jj&yj! 1*3 1 tJuS'l? J-S^J iUt» j *>o .ilSsj 4 ; g,'w,< ,JjU>- 4^>lji J-^J (»lj j»UiJ (j**-? 

L*i^ ^1 Ji**]l apIjS ^^ J*>U j» c^'LfJ j^-ij" ^j t^'V «v** j\^ jr* 
j! Up Sj if I Ja*3 0! 0^3 LT BU .JjS/i fllll J tlJLff ^-i; ^ d-^J ^ 
.^Mid! ^**-ojxU -44! 1 diJi ^ Understanding *-jiJJ Ulx>«^ Uj^i» ^2S>J 
h\j j*\ jJ tLwa^i lili .ll^f j^i ^1 ">L~- ^j-^JI J~~JI <^>n 01 j^-II o^i 



Yl^ 



facebook.com/ketabme 



:UJl UIJUU jl ii~JiJlj jJUJl ^k^o ^11 ijjO-l ^jU Ju^jJ! J^JI vj^ 11 

. jljall J! ^Cll J^JI J~JI 

j* _ jjjjU ji*JS\ j^ UI j^ c-»US3l IJi* ,i oLi^Tl (jilil d>£ jA f-j-^ll 
.OjSOl S^jLi U<£i _uJ .4*JaJl jLJ ^ Uj* JiS/l (Jp ^ jf _ jJaJI J^U 
^Jl r-lsili j»Jij (/-UI aJ*>U*JI J*-iv. J-j>*j DI ^^ Jai» JiUJl DUjVl I i Uli 
_ A^jai^J <<L» flLJ-l nii / «Jr jUi - Dj>Jl JUM t ^>o .i^ajjp <Uff 1 «A* cDj^JI 

jr~j j&\ l£i\l\ \s jJ~ (£j Dlj c-tfii OjSCJI dU3 SjtJs ^ ^iJ jl _ dJUj «^ 

AJajIJI Di /u« t*Ja^ j— l«if» '(V*J^ 'W ^ J^ UiKv Ijj-^ (-i-^i -U>Ip 

N ?IJ^ jLu'y \iij d^> Uj cc^JD! ?DLjNl y> U ?1JLa <uu, <jJJI Ui 
ajjUs- 4 jl tijJi ^UU* sj>*j> y» DjSol IJL» ji \jz&rj Di t?JU*l Di *-kx^l 
.|jj>- <W;^>- U>«-4 .S-^SJI «LJaSJI »u>- _^Jkl J i^Jp'i- ejUij J w j' ("Li-sjju 
^lp U 4j j-^P Ji Ji*JI ^>-j ^SO (4~«J*I Dj-i Dj^J Ji iUUJl 5JbjJJl 9 \yi\ 

ijpljjl oUlx!l J^U- ^ .j**P cij*^ Oli ajLIs- Ju^Ul y> DjS^I ^ L» <~£ £ 
.La Dj£J Di lis- U Jujl JuJ .U! 4jli> V j Jap V lS^aJ A^Nt Jii U^lj 
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